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PART I 
WOOD PULP 





PULPWOOD AND WOOD PULP 

IN 

NORTH AMERICA 

CHAPTER I 

RECORDING MATERIALS 

Civilization became possible when man developed the 
ability to record his thoughts, observations, inventions and 
discoveries in some permanent form and pass them on to 
the man who came after him. And were every printed 
or other record obliterated today, civilization would vanish 
like a puff of smoke. 

It has been aptly pointed out that this power of linking 
past to present, which gives each generation the oppor¬ 
tunity to start its climb from the shoulders of the preceding 
generation, is one of the fundamental distinctions between 
man and the so-called lower animals, some of whose other 
attributes are superior to those of man. Starting perhaps 
with charcoal or ochre sketches on cave walls or rude 
chiselings in stone slabs, man has steadily improved his 
processes and materials of expression until his output of 
written, printed, painted, carved and recorded matter has 
reached astounding proportions. 

Throughout the ages, there has been constant search 
for material upon which records might be preserved. Most 
important of all in its influence upon human development 
was the discovery of recording material which, in addition 
to the preservation of the message upon its surface, could 
be easily transported from place to place. Only through 
such a medium did the diffusion of knowledge become 
possible. 
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It is a far cry from the charred stick and the cavern wall 
to the machine which makes a thousand feet of paper a 
minute in a sheet a dozen feet wide and to the printing 
press which delivers newspapers at an even more rapid 
rate. In between there lies an endless series of gropings, 
experiments, discoveries and inventions. Almost every 
imaginable substance in the mineral, animal and vegetable 
kingdoms has been tried or suggested for the preservation 
of human records. The list extends from clay, stone and 
wooden tablets, metal plates and animal skins to literally 
hundreds of vegetable forms. Even today newspaper items 
are common to the effect that some great, new paper¬ 
making material has just been discovered, when the chances 
are that it was long ago tried and found wanting. 

The First Paper.—Papyrus, a luxuriant water sedge with 
a stem roughly triangular in cross-section and with a fibrous 
pith, from which our term “paper” is derived, was the 
civilized world’s most important recording material for 
more than 5,000 years, although true paper was never made 
from it. The sheets made by laying thin slices of papyrus 
pith in criss-cross fashion and applying heavy pressure 
served their purpose remarkably well, but it was not until 
the invention of the process of maceration by Ts ’a i-Lun 
in China about 130 A.D. that the first real paper was made. 
This was from the inner bark of a tree, but it was nearly 
2,000 years later when scientific knowledge made it possible 
to turn to the forest for a wealth of paper-making material 
not hitherto suspected. 

Following papyrus, rag paper appeared in China in the 
third century A.D., later spreading westward to Arabia and 
then to Italy during the second Crusade. Paper was also 
introduced into Spain by the Moors. 

Cotton and linen rags since their first use have been the 
most important material for high-grade papers, and doubt¬ 
less will so continue in the future. The long and strong 
fibers of these materials, together with their adaptability 
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to paper-making processes, have made them indispensable 
where strength and durability are required. 

But the continually growing demand for paper kept up 
a keen search for other fibers that might be used to replace 
or supplement rags, as evidenced by such early United 
States patents as those for the making of paper from beach 
grass, corn husks, stalks and cobs; seagrass and seaweed; 
reeds, sorghum and cotton stalks—none of which has at¬ 
tained commercial success. 

The first paper mill in the United States was started in 
the then outskirts of Philadelphia in 1690 and used linen 
rags, but the industry, with mills developing in New Eng¬ 
land, New York and other parts of the Colonies, was short 
of raw material for 100 years, and paper w r as generally 
scarce and insufficient for the needs of the people. Paper 
mills were granted governmental favors and paper-makers 
were exempted from military service during the Revolution. 

The Application of Power.—The substitution of power- 
driven equipment like the beating engine and the cylinder 
and fourdrinier paper machines for the old hand methods, 
early in the nineteenth century, followed by the rotary 
rag-boiler and then by the several wood-pulp processes 
made possible a tremendous increase in output in all paper¬ 
making countries, with the greatest development in North 
America. In recent years there have been few basic 
changes, but much improvement of equipment and speed¬ 
ing up of operations. 

The Census of 1810 reported 200 paper mills in the 
United States with an output estimated at 500 tons for 
newspapers, 630 tons of book papers, 650 tons of writing 
papers and an annual total of 3,000 tons. In 1860, the 
paper industry in the United States had grown to 555 mills 
with a yearly output of 127,000 tons of which 66,000 tons 
was printing paper. At this date the average annual out¬ 
put per mill was about 230 tons compared with 15 tons 50 
years earlier, clearly showing the effect of the introduction 
of machinery and improved processes. But contrast these 
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figures with an output of 7,335,000 tons in 1920—an in¬ 
crease of more than 2,400 times while population was in¬ 
creasing 15 times during the same 110 years, to say nothing 
of an excess of 600,000 tons of imports of paper over ex¬ 
ports in 1920 in addition to the record-breaking production. 

Where 200 paper mills produced a total of but 3,000 
tons of paper per year a little more than 100 years ago 
there are now single mills in North America which steadily 
turn out more than 100,000 tons of paper every 12 months. 
This tremendous expansion is due almost entirely to the 
use of wood as a raw material and the application of power 
thereto. 

The effect of the opportunity to use a new and abundant 
raw material and the results of the application of mechan¬ 
ical power to paper-making are early shown when the 
record of the development of the industry in the United 
States is studied for the 50 years following the first practi¬ 
cal use of wood for paper pulp. 

In 1869, there were 677 paper-making establishments in 
the United States—large and small—and they were mostly 
small as indicated by the fact that the average mill had 27 
employees, required 80 horsepower and represented an in¬ 
vested capital of $51,000. 

Each succeeding decennial census reported steady in¬ 
creases in these and other items except for the total num¬ 
ber of establishments, in which there has been a slight 
falling off in the past 10 years as economic production has 
favored the development of larger units. In 1919, the 
census noted 729 paper-making establishments in the United 
States, in which the average operation had 156 wage 
earners, employed 2,540 hp. and represented an invested 
capital of $1,240,000. 

To put the matter more clearly, in the 50 years following 
1869 the average paper mill in the United States increased 
6 times in the number of employees, 32 times in the amount 
of power used and 24 times in invested capital. 

Even more striking is the magnitude of the mills which 
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Fig. 2.—A self-contained modern news print mill of 500 tons daily capacity. The block pile holds 100,000 cords of pulpwood. 
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make both pulp and paper when separated from the con¬ 
version mills which make paper from purchased pulp. 
The 1919 census found 171 of these self-contained estab¬ 
lishments in the United States for which the average was 
360 employees, 6,700 hp. and $2,900,000 invested capital 
each. 

Wood the Great Raw Material. —The early statistics are 
very defective, but it is conservatively estimated that 
about 2,000 cords of wood were used for paper-making in 
the United States in 1870 and more than 40,000 cords in 
1880. The wood-pulp industry really got into its stride 
in 1890 with some 580,000 cords which with occasional 
haltings grew to a maximum of more than 6,000,000 cords 
in 1920,—just 50 years after there was the first census 
basis for an estimate of wood as a raw material for paper¬ 
making in the United States. At least 100,000 000 cords 
of wood have gone into paper in the United States since 
wood pulp was first made. 

There are no reliable figures for Canadian pulpwood 
consumption prior to 1908 when it was 483,000 cords, but 
since that date there has been a steady increase up to 
2,777,000 cords in 1920 and the end is not yet. Not less 
than 30,000,000 cords of wood have been used in Canada 
for paper-making. 

Taking the United States and Canadian industries to¬ 
gether with one common source of raw material—the forests 
of North America—we find that in round numbers the 
requirements for pulpwood amounted to 3,830,000 cords 
in 1908, to 5,000,000 cords in 1911, to 6,993,000 cords in 
1916 and to 8,890,000 cords in 1920. 

Of this total consumption of 130,000,000 cords of pulp¬ 
wood, spruce and balsam have supplied 95 per cent in 
Canada and about 65 per cent in the United States. Other 
of the more important contributing species in the United 
States have been hemlock and poplar, together, in recent 
years, with Southern pine, the use of which for sulphate 
pulp will evidently increase for some time. 
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Magnitude of the American Industry.—In 1919, the last 
census year, there were 729 pulp and paper establishments 
in the United States with a capital exceeding $900,000,000 
in which nearly 125,000 persons were engaged who received 
more than $135,000,000 in salaries and wages and with 
products valued at $788,000,000. The power employed in 
the industry was rated in excess of 1,850,000 hp. of which 



Fia. 3.—A grinder-room in a pulp mill showing the 3-pocket style of grinder 
which has Ixmti in use for many years. 


nearly half was waterpower and more than a ton and a 
quarter of coal was used for every ton of paper produced. 

To make 6,098,530 tons of paper in the United States 
in 1919, there were used 4,019,696 tons of wood pulp, 
1,854,386 tons of paper stock, 353,399 tons of straw, 
277,849 tons of rags, 116,994 tons of rope and jute, 106,850 
tons of other fibers, 258,533 tons of China clay and nearly 
140,000 tons of bleaching powder. 

Some striking tendencies in the development of the 
industry are shown in Fig. 4. 
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Flo. 5.—Per capita consumption of all paper in various countries, 1920, 
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Canada in 1921 had 100 pulp and paper mills in opera¬ 
tion with a capital of $379,812,751, products valued at 
$151,003,165, using a rated horsepower of 987,984 of which 
78 per cent was hydraulic and electric and 24,611 persons 
engaged in the industry with total salaries and wages of 
$34,199,090. 

In round numbers, at the present time, it is safe to say 
that the capital invested in the North American pulp and 
paper industry is close to a billion and a half dollars using 
3,000,000 lip. with 150,000 persons directly employed and 
an annual product valued at more than one billion dollars. 

Capital has not been slow to respond to the demands for 
paper products and new developments are frequent. 

Coming down to the omnipresent newspaper, a news 
print mill of 100 tons daily capacity is about the average 
size for the entire industry. At present construction costs 
such an establishment of completely integrated character, 
i.e., equipped to make its own sulphite and groundwood 
pulp, including waterpower development and necessary 
working capital, will require an investment in the neighbor¬ 
hood of $50,000 per ton of daily product or a total of 
$5,000,000. And this allows nothing for the insurance of 
future wood supplies through the ownership of tributary 
timberlanrls. To yield steadily the amount of wood needed 
for such a plant the equivalent of at least 100,000 acres 
of well-stocked growing forest of various age-classes will 
be required, the ultimate investment in which may easily 
equal that in plant and waterpower, or another $5,000,000, 
making a total investment of $10,000,000 for a permanently 
self-contained operation. 

The hasty reader who scans headlines as he is carried 
along in the morning and evening rush in our great cities 
and then carelessly casts aside the bulky newspaper which 
he has bought for 2 or 3 cents, has no realization of the 
truly modern miracle of coordination and accomplishment 
all the way from spruce tree in the distant forest to newsboy 
on the street corner which gives him at a cost so little that 
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Fig. 6.—Per capita consumption of paper in the United States. 1909-1920. 
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he does not appreciate it a resume up to the hour of the 
world’s happenings in industry, politics, education, science 
and religion. 

Political economists assure us that the so-called modern 
democracies could not be maintained without cheap and 
abundant paper and it may be asserted with equal truth¬ 
fulness that a cheap and abundant supply of news print 
paper depends upon the application of sound forest man¬ 
agement to the pulpwood areas of North America. 

A Paper Age. —This is truly a paper age, and wide as is 
the variety of papers and multitudinuous the uses, there 
is still room for great increase in the use of paper through¬ 
out the world, if the people in other countries attain a 
standard of living which approaches that in the United 
States. Such data as are available for the year 1920 
indicate an annual consumption of about 5 lb. of paper per 
capita in Russia, of 11 lb. in Japan, 33 lb. in Scandinavia, 
45 lb. in Germany, 75 lb. in Great Britain and 14S lb. in 
the United States. In 1922, 45 lb. per capita of news 
print paper alone was used in the United States. 

No “saturation point” can be predicted if the public 
can get cheaply and abundantly the paper it is capable 
of using. Increase in consumption will stop when forced 
by higher costs for material and labor. Figure 5 shows 
graphically the per capita paper consumption in various 
countries in 1920. 

There never was paper enough in the world until it was 
made of wood. But little more than 30 years ago an 
English authority hailed the development of the use of 
wood as supplying an “inexhaustible source” of useful 
fiber for paper making. Today we know that our resources 
are being drawn upon too heavily and that without better 
forest protection and more care for reproduction the pinch 
of scarcity of paper-making materials will again be felt. 
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PROCESSES 

There are four chief processes for the making of paper 
pulp from wood, one of which is mechanical and three 
chemical, the latter being distinguished as the sulphite, 
soda and sulphate processes. 

In the mechanical process the barked wood in the form 
of short bolts is held laterally under heavy pressure with 
a plentiful supply of water against large, rapidly revolving 
grindstones which tear the fibers apart and produce a finely 
divided mass of pulp suitable after screening, and, in some 
cases bleaching, for the making of certain kinds of paper. 

In the sulphite process, the prepared wood is finely 
chipped mechanically and then cooked in a closed "digester” 
for several hours by steam under considerable pressure in 
a liquor consisting chiefly of bisulphite of lime with some 
sulphurous acid in solution. The chemicals dissolve out 
all materials in the wood except the cellulose, or true wood 
fibers, which after washing and screening remain as so- 
called sulphite pulp. 

In the soda process, the digesting agent is caustic soda, 
an alkali, instead of an acid, but in other ways the general 
procedure is similar. 

The sulphate process is closely related to the soda process, 
the cooking liquor being made from sodium sulphate instead 
of sodium carbonate with a resulting pulp of dark color 
and much strength. 

Expensive recovery systems for the chemicals are char¬ 
acteristic of the soda and sulphate process. There have 
been many attempts to reclaim and utilize the many com¬ 
pounds known to exist in waste sulphite liquor, but few 
have proved commercially profitable. 
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On an air-dry basis (10 per cent moisture) the average ' 
yield of pulp per cord of wood is commonly assumed to 
be one ton in the mechanical process and one-half ton in 
the chemical processes, but there are wide variations due 
to kind, quality and condition of wood, efficiency of opera¬ 
tions and other causes. The chemical pulps are generally 
stronger than mechanical pulp because of the broken fibers 
which occur in grinding wood. 



Fra. 7.—Magazine grinders in a modern pulp mill. 


Mechanical Process.—During the latter part of the 18th 
century, experiments with wood for paper-making were 
undertaken in Europe, but it was not until 1844-5 that 
Keller in Saxony made mechanical pulp on a grindstone 
and sold the idea to Volter for the equivalent of a few 
hundred dollars. Within the next 15 to 20 years the new 
process developed slowly and by 1865 there were a-num¬ 
ber of pulp mills in Germany and Scandinavia that were 
making groundwood on a commercial scale. English 
patents were then taken out by Volter about this time 
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Fig. 8. —Rated capacity of the pulp industry—United States and Canada. 
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and it is also noted that in 1809 00 tons of mechanical 
pulp was exported from Norway to England—the begin¬ 
ning of a steady flow of such paper-making material from 
Scandinavia. 

Historians of the paper industry record that the first 
mechanical pulp made commercially in the United States 
was by the Pagenstechers at Curtisville, near Stockbridge, 
Mass., in 1807 using two imported grinders with a capacity 
of half a ton a day. The Remington Paper Company 
made groundwood at Watertown, N. Y., in 1809. Another 
pioneer in the development of the mechanical process of 
pulp making was Alvah Crocker who built a mill at Turners 
Falls, Mass., that made from 5 to 7 tons a day of ground- 
wood from poplar. 

News print paper containing groundwood was first made 
in Canada by Alexander Buntin at Vallcyfield, Quebec, in 
1866, and these grinders were operated until some time 
after 1880. The census of 1881 reported five pulp mills in 
Canada with a total of 68 employees and a product valued 
at 863,000. 

Improvements and extensions in the making of ground- 
wood took place rapidly in both the United States and 
Canada and to this process more than to any other is due 
the cheap and abundant supply of paper, and particularly 
news print, enjoyed for the past 30 years. 

Capacity oj the Groundwood. Mills .—Statistics upon 
capacity and output in any industry are of but temporary 
accuracy because of changes in technical processes, ex¬ 
pansion and obsolescence of equipment, shifting markets 
and other factors. Nevertheless it is interesting to note 
that the rated capacity of the installations for making 
groundwood in North America is now not far from 3,600,000 
tons yearly of which about 2,000,000 tons is in the United 
States and the balance in Canada and Newfoundland. 

Not only in groundwood but also in all other kinds of 
wood pulp, does the capacity of the North American mills 
equal the mills of all the rest of the world put together. 
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Production, of course, can never equal rated capacity in 
any one year and an output in the neighborhood of 2,675,000 
tons of groundwood in 1920 in North America or some 
75 per cent of rated capacity was a very high one. 



Fio. 9.—A "caterpillar” magazine grinder—one of the most recent developments. 

As suggested by the great increase in capacity, there 
have been very great improvements in the mechanical 
equipment for making groundwood and in the methods of 
applying the large amount of power required, although 
from the beginning the process has simply been one of 
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holding a bolt of wood against a rapidly revolving grind¬ 
stone. 

The first crude installations produced but a few hundred 
pounds per stone per day; the latest electric-driven three- 
or four-pocket or magazine grinders produce 10 to 15 tons 
each daily. 

Location of Mills .—Cheap power in large amount, has 
always been essential for the economical manufacture of' 
groundwood, and for this reason, plants for the produc¬ 
tion of mechanical pulp were originally and still are chiefly 
located where large waterpower developments are possible. 
Some plants accessible at reasonable rates to high tension 
electric transmission lines buy power for their electrically 
driven grinders, but even in this case the initial source 
of power is the energy of falling water. 

The bulk of the plants which manufacture groundwood 
in the United States are located in the States of New York, 
Maine, Wisconsin and Minnesota. About four-fifths of 
the present output comes from these States, with most of 
the remainder from Vermont, New Hampshire and the 
Pacific Coast. 

In Canada, approximately half the present output of 
mechanical pulp is made in the Province of Quebec, over 
one-third in Ontario, and most of the balance in British 
Columbia. 

It is usually figured that as a safe minimum, a ground- 
wood plant should be provided with a waterpower develop¬ 
ment of at least 75 hp. per ton of daily output or that 
a mill of 100 tons capacity should have access to a depend¬ 
able supply of 7,500 hp. 

Such a plant including cost of power development, but 
not timber supply, might easily cost $800,000, or $8,000 
per ton of daily capacity. 

Views of typical groundwood installations are shown in 
Figs. 3, 7 and 9. 

Species Used .—Spruce and balsam fir are the woods 
most largely used in the mechanical process although hem- 
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Fio. 10.—Water power in Canada. 
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lock, poplar, cottonwood, pine and other species always 
have been and still are somewhat of a factor in making 
groundwood. Spruce and balsam made up 93 per cent of 
all the wood used by the mechanical process in the United 
States in 1920 while in Canada the proportion of those 
species amounted to 98 per cent of the raw material used 
for groundwood. For a good mechanical pulp the essen¬ 
tial requirements are a wood which is light in color, of 
even texture, with a long fiber and little resin. 

The mechanical process has always made heavy demands 
for wood among the various processes for making wood 
pulp, but statistics upon the amount of wood used for this 
purpose are by no means complete. Not far from 000,000 
cords of wood must have been reduced by the mechanical 
process in the United States in 1899, and nearly 1,000,000 
cords in 1920. Tn Canada, some 300,000 cords of wood 
was used in the mechanical process in 1908, the first year 
for which there are figures upon groundwood output, while 
in 1922 the amount reported was 1,215,000 cords. In 1908, 
37 per cent of all the pulpwood used in North America 
went into groundwood and in 1920, 30 per cent of the 
total was used for the same purpose. 

It is probably safe to say that since the mechanical 
process was introduced into America not less than 32,000,000 
cords of wood have been used for this purpose in the United 
States and 15,000,000 cords in Canada—a total of 47,000,000 
cords from which an equal number of tons of groundwood 
was produced. 

At the present stage of development, there is more ca¬ 
pacity for the production of groundwood in North America 
than in all other countries of the world combined. Other 
regions of some consequence in the making of groundwood 
are Germany, Sweden, Norway, Finland and Czecho¬ 
slovakia, ranking in about the order named, according to 
rated capacities in the directories. 

Uses of Groundwood .—Ever since the making of pulp 
mechanically from wood began, groundwood has been a 



24 


PULPWOOD AND WOOD PULP 



Fig. 11. —News print production, United States and Canada, 1913-1923. 
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determining factor in the production of cheap paper. The 
first mechanical pulp made at the Curtisville mill sold 
for 8 cents a pound on a bone-dry basis, but tho price soon 
went lower and eventually down less than one cent a 
pound. A price at the mill ranging from $25 to $45 per 
ton on an air-dry basis (10 per cent moisture) has been 
common for a long time, with the exception of temporary 
run-away periods, the most notable of which was in 1920 
when some groundwood was sold for $140 per ton f.ob 
mill. 

Groundwood is the chief constituent of news print paper, 
and large supplies have made possible the great expansion 
in the production of news print in the United States and 
Canada, shown graphically in Fig. 11 and Fig. 12. There has 
been an average yearly compounded increase of 7 per cent 
in news print production since 1899 until now the capacity 
of the North American news print mills is approximately 
9,500 tons per day, of which 5,150 tons is in the United 
States and the balance in Canada and Newfoundland. 
Should additional Canadian developments now under con¬ 
sideration take place the capacity to make news print in 
Canada will equal that in the United States by 1925. Four- 
fifths of the news print paper made in Canada in 1922 was 
marketed in the United States. 

The United States uses more news print paper than all 
the rest of the world combined with a consumption in 1922 
of 45 lb. per capita. The circulation of the Sunday news¬ 
papers is about 20,000,000 copies and of the dailies more 
than 30,000,000 copies but the reader who scans headlines 
and casts his paper lightly aside seldom realizes that he is 
handling a 100 per cent forest product just as truly as if 
he had picked up a board or a baseball bat. 

News print paper averages in composition about 80 per 
cent groundwood and 20 per cent sulphite pulp, although 
there are variations in both directions depending upon 
quality of material, availability of supply and other factors. 
Not less than 70 per cent of all the mechanical pulp made 
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Fig. 12. —News print production, United States and Canada, 1904-1922. 
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in North America goes into news print paper, or at the 
present rate of consumption around 2,000,000 tons yearly. 

Next to news print, the most important uses of mechan¬ 
ical pulp are for hanging (wall paper), paper board, book 
paper, and other cheap printing papers of better quality 
than news print. 

Sulphite Process.—A process for making pulp by boiling 
wood in a sulphur dioxide solution was developed by 
Tilghman in Philadelphia shortly after the Civil War and 
patented by him in England in 1800-7. He applied this 
method to spruce, hemlock, poplar and willow, but he did 
not bring it to a commercial success. 

The first real sulphite mill was started in Sweden by 
Ekman in 1874 who used a rotary digester and indirect 
heat by means of a steam jacket. The Mitscherlich 
process, similar to that of Tilghman, was developed in 
Germany about 1880. This was also an indirect cooking 
process. A direct cooking process was effected in Austria 
in 1878 by Hitter and Kellner and was introduced into 
Canada—Merriton, Ontario—in 1885 by Russel and Rior- 
don. 

The Ekman process was brought to Providence, R. I., 
by Wheelwright in the early 80’s and the Mitscherlich 
process was soon thereafter installed in the Fletcher mill 
at Alpena, Mich. 

After the introduction of these sulphite processes into 
America, progress was rapid and in a few years large 
quantities of the new pulp were available for the uses of 
the paper maker. 

The first United States Census to report separately the 
quantities of the different kinds of wood pulp manufactured 
was for the calendar year 1899 when the total for sulphite 
was 416,000 tons. This was 71 per cent as much sulphite 
pulp in tons as was made by the mechanical process in that 
year, and required more than 800,000 cords of wood for 
its production or approximately a quarter of a million more 
cords of wood than was used for groundwood in 1899. 
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Development of the sulphite process in the United States 
continued at a rapid rate and in 1909 the output was more 
than a million tons—a gain of 144 per cent in 10 years. 
In another ten years the production of sulphite pulp went 
to 1,420,000 tons—a gain of 40 per cent for the period, and 
in 1920 with 1,586,000 tons, the sulphite pulp production 
slightly surpassed that of groundwood in the United States. 



Fig. 13.—Mechanical pulp. Spruce fibers greatly magnified. 


In the 2 years following 1920, the sulphite output fell 
off heavily due to the importation of large quantities of 
cheap European pulp. 

During the earlier period, the manufacture of sulphite 
pulp did not make such relatively rapid strides in Canada 
as in the United States, and in 1908, the first year for 
which figures are available, the output was 82,000 tons. 
Progress was swifter thereafter and in 1918 the total was 
494,000 tons—a gain of 500 per cent in 10 years. A high 
point of 676,000 tons was reached in 1920 followed by a 
temporary decline similar to that in the United States. 
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The sulphite process is now widely and evenly distributed 
throughout the paper-making regions of North America, 
since its product is in wide demand and unlike the mechan¬ 
ical process, the location of plants is not dependent upon 
waterpower development. 

The determining factors in the location of mills to make 
chemical fiber are wood supply and the market for pulp. 

Since the sulphite process was introduced into the United 
States probably not less than 25,500,000 tons of sulphite 
pulp has been produced requiring at least 51,000,000 cords 
of wood. In Canada, during the same period the produc¬ 
tion of sulphite pulp has been something like 5,500,000 
tons made from approximately 11,000,000 cords of wood 
a total for the two countries combined of 31,000,000 tons 
of pulp requiring 62,000,000 cords of pulpwood. 

Typical sulphite mill scenes are shown in Figs. 26, 27 and 
the statistics of production graphically exhibited in Figs. 
14, 18. 

Capacity of the Sulphite Mills .—The rated capacity of 
the sulphite mills in the United States, according to Census 
reports, grew from 885,000 tons in 1904 to 1.656,000 tons 
in 1919. The actual production in the former year was 
85 per cent of the rated capacity and in the latter year 
93 per cent. Since sulphite mills require little power and 
can generally operate the year round, but little excess 
capacity is needed. Most groundwood mills on the other 
hand, depend upon water for the large amount of power 
needed, and due to the seasonal variations in streams, must 
be equipped to produce as much pulp as possible during 
the periods of maximum flow. 

The rated capacity of the Canadian sulphite mills was 
682,000 tons in 1919 with an actual output of 82 per cent 
of that amount. 

There have recently been material additions to the 
Canadian sulphite mills so that the rated capacity for 
North America is now in the neighborhood of 2,500,000 tons 
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Fig. 14.—Production of wood pulp in the United States, 1899-1922. 
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—a tonnage equal to that of the sulphite mills in all other 
countries combined. 

Outside of America, the only other important sulphite 
pulp-producing countries are Sweden, Germany, Norway, 
Finland and Czecho-Slovakia ranking approximately in the 
order named. 



Fiq. 15.—Tho only pulp mill in Alaska. Rated capacity 15 tons of groundwood 

daily. 

Species Used .—The variety of woods used commercially 
for the manufacture of sulphite pulp is more restricted 
than that in any other process. In the United States, for 
example, spruce and balsam fir made up 70 per cent and 
hemlock 24 per cent of the 3,200,000 cords of wood used 
for sulphite pulp in 1920, while in Canada spruce and 
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Fig. 16.—Wood pulp in the United States—domestic and imported. 
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balsam fir amounted to 90 per eent and hemlock to almost 
10 per cent of the 1,354,000 cords of wood used for the 
same purpose in that year. Other woods used to a small 
extent for sulphite pulp are white fir, tamarack and yellow 
pine, the white fir being a western species of the same 
genus as the eastern balsam fir. 

Originally applied to spruce, the sulphite process has 
been the means of best making available for pulp relatively 
large quantities of hemlock and balsam fir timber and 
thus adding greatly to the supply of paper-making material. 

Since 1905, the first year for which such details arc 
available, more than half the pulpwood used in the United 
States has gone into paper via the sulphite process. While 
Canadian figures have been collected for a much shorter 
period, the reports indicate that since 1917 from 41 to 
49 per cent of all the pulpwood used in Canada has been 
made into sulphite pulp, and that an average of perhaps 
100,000 more cords per year has been used for the last six 
years for sulphite than for groundwood. 

In 1905, the sulphite mills in the United States used 
1,630,000 cords of wood. In 1907 the amount exceeded 
2,000,000 cords, with a dropping off of some 300,000 cords 
in 1908, following the business depression which started in 
the fall of 1907. By 1918 the use of pulpwood for sulphite 
had grown to 2,860,000 cords and a peak of 3,200,000 cords 
was reached in 1920, which was nearly 300,000 cords more 
than the combined amount of wood used for mechanical, 
soda and sulphate pulp in the United States in that year. 

A high mark for the Canadian sulphite mills was reached 
in 1920 when 1,354,000 cords of wood was used. The busi¬ 
ness depression of 1921, together with the importation of 
cheap foreign sulphite into the United States caused a 
decrease of some 370,000 cords of wood used in the Cana¬ 
dian sulphite industry in 1921 over the high record of 
1920. 

The market value of domestic unbleached sulphite pulp 
has ranged from $35 to $65 per ton f.o.b. mill over a con- 
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siderable period of time, excluding the abnormal situation 
for a little while in 1920 when some sulphite pulp sold 
as high as $180 per ton. Sulphite is, of course, very much 
more expensive to make than groundwood because of the 
equipment, the chemicals required, and the fact that it 
takes twice as much raw material in the shape of wood 
per ton of pulp produced. For rough and ready figuring, 
the usual calculation is two cords of prepared wood per 
ton of chemical pulp. 

A modern 50-ton sulphite pulp mill will cost from 
$800,000 to $1,000,000 or about $18,000 per ton of daily 
capacity, without any investment in timber supply or allow¬ 
ance for working capital. 

Incidentally it may be noted that on the average about 
270 lb. of sulphur and 300 lb. of limestone are used for 
each ton of pulp produced. 

Uses of Sulphite Pulp .—Sulphite pulp has a wide diver¬ 
sity of uses. It makes up, on the average, about 20 per 
cent of the composition of news print paper so that at the 
present rate of production about 500,000 tons of sulphite 
is required by the news print mills of North America, the 
most of which have their own sulphite-producing plants. 
Sulphite pulp goes largely into paper board, wrapping, 
book and writing papers, either wholly or in mixture with 
other wood or rag pulps. It is also used in tissue and 
cover papers, and in recent years, a special grade of bleached 
sulphite pulp is coming widely into use for much the same 
purposes as absorbent cotton. Bleached sulphite goes 
regularly to mills which convert it into the so-called “fiber 
silk” and thence into many articles of wearing apparel. ' 

Since bleached sulphite pulp is practically pure cellulose, 
it can also be used in the manufacture of guncotton, cellu¬ 
loid and other products for which cotton is generally the 
base. 

Soda Process. —Although the soda process was the first 
one for making paper pulp from wood to be tried in the 
United States, it did not come rapidly into vogue, nor 
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has it ever attained comparatively large proportions. Soda 
pulp was made commercially in the United States in 1854 
near Philadelphia after the Burgess patent (English), but 
has been mostly developed since 1880. 

The cooking material is caustic soda which is better 
adapted to the broad-leaved species of timber than is the 
sulphite process. Soda pulp finds its chief use as a con¬ 
stituent in book papers. It has neither a long nor a strong 



capacity in British Columbia. 


fiber because of the kinds of wood used, but is an excellent 
filler with stronger chemical or rag fibers and is valuable 
in contributing to a good printing surface. 

Soda pulp plants are more expensive than sulphite plants 
since, because of the high value of the chemical used (600- 
700 lb. of soda ash per cord of wood), a recovery system 
is installed in which the waste cooking liquor is condensed 
by evaporation and theq burned to yield a crude sodium 
carbonate. 
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Fig. 18. —Production of wood pulp in Canada, 1908-1922. 
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Under present conditions a complete 50-ton soda plant, 
including bleaching equipment, will cost in the neighbor¬ 
hood of $1,250,000 or about $25,000 per ton of daily capac¬ 
ity to make pulp. 

The rated capacity of the soda pulp mills in the United 
States runs around 500,000 tons yearly with a maximum 
production in 1920 a little in excess of 400,000 tons. The 
first soda pulp in Canada was made at Windsor Mills, Que„ 
in 1864, but the industry has never been of much size in 
the Dominion, and the production in 1920 was less than 
6,000 tons. 

For all practical purposes, the manufacture of soda pulp 
is confined at present to the United States and Germany, 
with the rated capacity of the German soda mills less than 
one-quarter of those in the United States. 

The earliest Census reports which give information upon 
the tonnage of soda pulp produced in the United States 
are for the year 1899 when the industry had already at¬ 
tained an output of 177,000 tons. During the following 
10 years there was a growth of 68 per cent with a produc¬ 
tion only a little short of 300,000 tons in 1909. In the 
next decade the growth was 38 per cent with an output 
of 412,000 tons in 1919 which went to a maximum of 
463,000 tons in 1920, dropped back to 301,000 tons in 1921 
and increased to 420,000 tons in 1922. 

Location of Mills .—Soda pulp mills are by no means so 
widely distributed as those for the making of either mechan¬ 
ical or sulphite pulp. Nearly two-thirds of the output 
comes from Pennsylvania, Maine and New York in the 
order named with a considerable production in North Caro¬ 
lina, and lesser amounts in several other states. 

Almost all of the small Canadian production of soda 
pulp is in the province of Quebec. 

Disregarding the abnormal conditions of 1920, the mar¬ 
ket value of soda pulp has ranged from $65 to $90 per ton 
during recent years. 
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Species Used .—On the average, it requires two cords of 
wood to make a ton of soda pulp, and while statistical 
totals are largely lacking, the reports indicate that in 1905 
there was used about 465,000 cords of wood for soda fiber 
in the United States which increased in the ratio noted for 
soda pulp output until a maximum of 924,000 cords was 
reached in 1920. 

Since the introduction of the process of separating cel¬ 
lulose from the other constituents of wood through boiling 



Fio. 19.—The only complete modern pulp and paper mill in Mexico. 


in a caustic soda solution, it is probable that not less 
than 7,500,000 tons of such pulp has been produced in 
North America, for which some 15,000,000 cords of wood 
was used. 

As already suggested, the soda process can be success¬ 
fully used with a larger range of woods than the other 
processes because it can be applied to both the coniferous 
and broad-leaved species, while the mechanical, sulphite 
and sulphate processes are chiefly employed for coniferous 
woods. With the exception of yellow pine, however, the 
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soda process is used chiefly with the broad-leaved species, 
and these species made up four-fifths of all the wood con¬ 
verted into paper pulp by the soda process in 1920 in the 
United States. 

Poplar (aspen) has always been the most important 
wood for soda pulp and originally little else was used for 
this purpose. This species still supplies nearly 40 per 
cent of the total requirements of the soda pulp mills. 
Other hardwoods commonly used are yellow poplar (tulip 
tree), gum, beech, birch, maple, cottonwood, basswood, 
etc. Yellow pine to the amount of 147,000 cords was used 
in 1920, but no large quantities of other softwoods found 
their way into the soda mills. Douglas fir is used for 
soda pulp to some extent on the Pacific Coast. 

Sulphate Process.—This is a modification of the soda 
process through the substitution of sodium sulphate for 
the more expensive sodium carbonate. It was introduced 
by Dahl in Danzig in 1883 and first applied to straw but 
soon thereafter to wood. 

The first sulphate installation in North America was 
that of the Brompton Company at East Angus, Quebec, 
in 1907, and the process was soon afterward introduced 
into the United States. 

Since that time the development of the industry has 
been comparatively rapid. Sulphate pulp (now generally 
called kraft) goes largely into wrapping, cover and other 
paper in which strength in proportion to weight is im¬ 
portant and in which a dark color is not a detriment. In 
recent years, quite a little sulphate pulp has also been 
bleached. 

At the present time, the pulp-producing capacity of the 
sulphate mills in North America is not far from 500,000 
tons yearly—about equally divided between the United 
States and Canada. The growth of the sulphate industry 
in America has been so rapid that it is now about equal 
to the European industry where the leading countries in 
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Fig. 20. —Wood pulp in Canada—produced and exported. 
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the manufacture of this form of chemical wood pulp are 
Sweden, Germany, Finland and Norway. 

The cost of a sulphate mill is about the same as for a soda 
mill except that bleaching apparatus is not usually pro¬ 
vided in a sulphate mill. 

The first Census report upon the production of sulphate 
pulp in the United States was for the year 1914 when an 
output of nearly 53,000 tons was noted. In 1918 the 
production was 142,000 tons or a growth of 107 per cent 
in 4 years, while in 1922 there was 244,000 tons of sulphate 
pulp made in the United States or almost five times the 
output 8 years earlier. 

The first separate figures reported upon the production 
of sulphate pulp in Canada arc for the year 1912 with 
33,000 tons, although it is likely that a large proportion 
of the 24,000 tons credited to the soda process in 1911 was 
in reality sulphate pulp, since the normal production of 
soda pulp in Canada is not far from 4,000 tons. 

Sulphate production in Canada doubled in 1913 over 1912, 
went to 100,000 tons in 1910 and to 188,000 tons in 1920, 
dropping back to 131,000 tons in 1921 and rising to 218,000 
tons in 1922, making the combined output in the United 
States and Canada that year 400,000 tons. 

An average of two cords of wood per ton of pulp is 
required for the sulphate process. Since its introduction 
into North America, it is a fair assumption that 1,500,000 
tons of sulphate pulp has been made in Canada and nearly 
as much in the United States, a total for the Continent of 
about 3,000,000 tons into which there went 0,000,000 cords 
of pulpwood. 

Location oj Mills .—In 1920, Wisconsin was far in the 
lead among the States in the production of sulphate pulp, 
followed by Maine, Michigan, Virginia, North Carolina 
and other Southern States. In the same year 79 per cent 
of the 188,000 tons of sulphate pulp reported for Canada 
was made in the province of Quebec, with the balance 
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fairly well distributed between Ontario, British Columbia 
and New Brunswick. 

There is a recent distinct movement of considerable 
magnitude in the way of development of sulphate mills in 
the southern states and it is not unreasonable to expect 
that a large proportion of the kraft paper made in the 
United States may some day come from this region. 

Species Used .—Practically all sulphate pulp is made 
from coniferous woods. For example, of the 396,000 cords 
used in the United States in 1920 for this purpose 40 per 
cent was southern pine, 28 per cent was spruce and balsam, 



Fio. 21.—Laying out the site for a great paper mill in Canada. 


12 per cent was tamarack, 11 per cent was hemlock and 7 
per cent was jack pine. 

In Canada in the same year 89 per cent of the sulphate 
pulp was made from spruce and balsam fir and 9 per cent 
from hemlock and jack pine. Students of the industry 
are predicting a considerable expansion in the manufacture 
of sulphate pulp in the southern states where relatively 
large quantities of yellow pine pulpwood are available 
at reasonable prices. 

The price of domestic sulphate pulp during recent years 
has ranged from $40 to $70 per ton f.o.b. mill, omitting 
the abnormal situation in 1920. 






CHAPTER III 

CONSUMPTION OF WOOD PULP IN 
NORTH AMERICA 

United States. —For the past quarter century, the paper 
industry in the United States has used each year the 
equivalent of all the domestic wood pulp produced plus 
hundreds of thousands of tons of pulp imported from 
Canada and Europe. 

In 1899, domestic pulp production amounted to 1,ISO,000 
tons with net imports of only 55,000 tons. Five years later, 
production had grown to 1,922,000 tons and imports to 
169,000 tons, or three times the amount in 1904 that they 
were in 1899. 

In 1910, with a production of 2,534,000 tons of all kind 
of wood pulp in the United States, imports were 498,000 
tons in excess of exports, or 16 per cent of the total con¬ 
sumption for the manufacture of paper. Net imports of 
663,000 tons in 1914 and of 874,000 tons in 1920 were in 
both instances 19 per cent of the total amounts of wood 
pulp available for consumption in those years. 

Sources of Imported Pulp .—Taking all kinds of wood 
pulp together, imports into the United States in the 17 
years 1905-1921 inclusive totaled, in round numbers, 8,635,- 
000 tons, of which 5,360,000 tons or 62 per cent came from 
Canada, 1,567,000 tons or 18 per cent from Sweden, 10 per 
cent from Norway, 7 per cent from Germany, and the bal¬ 
ance chiefly from Austria-Hungary and Finland. 

The peak of importations of Canadian wood pulp into 
the United States was reached in the boom year of 1920 
with 655,000 tons which dropped to 403,000 tons in 1921 
due to the combined effect of the business deflation and 
increased importations of cheap European pulp. In 1922, 
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Fig. 22. —Imports of wood pulp into the United States, 1905-1922. 
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however, the paper mills in the United States got (>45,000 
tons of Canadian pulp, which indicated a return toward 
more normal conditions. 

It is only since 1909 that there are figures upon the 
importation of mechanical pulp into the United States 
and since 1917 upon chemical pulp. In the 13 years from 
1909 to 1921 inclusive there were importations of 2,(505,000 
tons of groundwood of which 94 per cent came from Canada 
with small amounts from Norway, Sweden, Finland and 
other countries. 

In sulphite pulp the Scandinavian countries are stronger 
competitors with Canada for the United States market 
than they are in mechanical pulp. During the 5 years 
of 1917-1921 inclusive, total imports of bleached and 
unbleached sulphite pulp (19 per cent was bleached) 
amounted to 1,71S,000 tons of which 1,087,000 tons or 63 
per cent came from Canada, 443,000 tons or 26 per cent 
from Sweden, about 4 per cent from Norway and the 
balance in smaller quantities from several other countries. 
During recent years, a large proportion of the bleached 
sulphite imported into the United States has come from 
Canada. 

Of the 768,000 tons of sulphate pulp imported into the 
United States during the period 1917-1921, Canada supplied 
549,000 tons or 71 per cent, Sweden 177,000 tons or 23 
per cent, with the balance coming from Finland and 
Norway. 

The relationship of production and imports to consump¬ 
tion of wood pulp in the United States from 1904 to 1922 
is shown graphically in Fig. 16. 

Canada. —The wood pulp situation in Canada has been 
exactly the reverse of that in the United States. Canada 
has long been a heavy exporter of wood pulp, chiefly to 
the United States, although essential statistics are available 
for only recent years. In 1908, out of a production of 
363,000 tons of wood pulp, Canada exported nearly 240,000 
tons or 66 per cent of the total. With steadily increasing 
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Fig. 23.—Imports of sulphite pulp into the United States, 1917-1922. 
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however, the paper mills in the United States got (>45,000 
tons of Canadian pulp, which indicated a return toward 
more normal conditions. 

It is only since 1909 that there are figures upon the 
importation of mechanical pulp into the United States 
and since 1917 upon chemical pulp. In the 13 years from 
1909 to 1921 inclusive there were importations of 2,(505,000 
tons of groundwood of which 94 per cent came from Canada 
with small amounts from Norway, Sweden, Finland and 
other countries. 

In sulphite pulp the Scandinavian countries are stronger 
competitors with Canada for the United States market 
than they are in mechanical pulp. During the 5 years 
of 1917-1921 inclusive, total imports of bleached and 
unbleached sulphite pulp (19 per cent was bleached) 
amounted to 1,71S,000 tons of which 1,087,000 tons or 63 
per cent came from Canada, 443,000 tons or 26 per cent 
from Sweden, about 4 per cent from Norway and the 
balance in smaller quantities from several other countries. 
During recent years, a large proportion of the bleached 
sulphite imported into the United States has come from 
Canada. 

Of the 768,000 tons of sulphate pulp imported into the 
United States during the period 1917-1921, Canada supplied 
549,000 tons or 71 per cent, Sweden 177,000 tons or 23 
per cent, with the balance coming from Finland and 
Norway. 

The relationship of production and imports to consump¬ 
tion of wood pulp in the United States from 1904 to 1922 
is shown graphically in Fig. 16. 

Canada. —The wood pulp situation in Canada has been 
exactly the reverse of that in the United States. Canada 
has long been a heavy exporter of wood pulp, chiefly to 
the United States, although essential statistics are available 
for only recent years. In 1908, out of a production of 
363,000 tons of wood pulp, Canada exported nearly 240,000 
tons or 66 per cent of the total. With steadily increasing 
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Fig. 24. —Imports of sulphate pulp into the United States, 1917-1922. 
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small exports to various other countries accounting for the 
balance. 

In 1918, the value of Canadian exports of wood pulp 
amounted to $28,573,879 for chemical pulp and to $4,780,044 
for mechanical pulp, a total of $33,359,923 or more than 
eight times the value of exports of the same kind 10 years 
earlier. 

The heavy demand and extraordinary prices of 1920 
brought the value of exports of wood pulp from Canada 
up to $76,383,978 which slumped to $33,133,075 in 1921 
and rose to $41,047,849 in 1922. 

During recent years from 80 to 90 per cent of the exports 
of Canadian wood pulp has gone to the United States 
with the balance chiefly to the United Kingdom and Japan. 

In the 33 years from 1890 to 1923, wood pulp to a total 
value of $355,977,702 has been exported from Canada. 
This highly useful forest product has been a great factor 
in the development and prosperity of the Dominion. 

Paper Production.—Probably 90 per cent, of the total 
tonnage of paper made in North America is composed of 
wood pulp, the principal other constituents being rags and 
old papers. There were nearly 7,200,000 tons of wood 
pulp available for consumption in the United States, 
Canada and Newfoundland in 1922, and it is interesting 
to note that the combined production of paper in that year 
was 8,450,000 tons divided as follows: 


News print 

Boards . 

Book and writing 

Wrapping. 

Other grades 


Tons 

2,590,000 

2,270,000 

1,410,000 

920,000 

1,200,000 


Total . 8,450,000 

The United States and Canadian figures are shown 
graphically in Fig. 25 for the year 1922. 


4 
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Fiq. 25.—Paper production in the United States and Canada, 1922. 












PART II 
PULPWOODS 




CHAPTER IV 
LOGGING 

We must go to the woods for the first steps in the manu¬ 
facture of most of the paper made in North America. 

The cutting of a single tree is a simple matter but the 
felling of a forest and the transportation of thousands of 
tree trunks to a mill is an undertaking extending over a 
long period of time and involving a surprising number 
of auxiliary enterprises which vary with kind and size 
of timber, topography, climate, distance from point of 
utilization, type of forest ownership and local usage. 

A primary requisite is the determination of the size of 
the working unit, the quantity of timber involved, its 
location upon various watersheds, the amount to be taken 
out at each point and the probable costs. Logging is really 
an engineering problem in the handling and transportation 
of materials and is becoming more clearly recognized as 
such with the development of better methods. 

The amount of money involved in a woods operation 
may easily total as much as that necessary for the mill 
operation and due to the unavoidably rough and ready 
character of woods work the chances for loss arc much 
greater. 

In the ordinary northern logging job, camps for the 
accommodation of men and roads for the transportation of 
supplies must be established before any cutting of timber 
takes place. Main roads, branch roads and trails must 
be opened up into the timber. The felling crews work in 
the fall and early winter. Felled trees arc trimmed clean 
and cut to the desired lengths ready for the skidding crews 
which follow with horses and drag the logs out the skidways 
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on the main roads. Then follows the hauling season when 
great loads of logs are made up on large sleighs and hauled 
by horses or tractors to the “landing,” which may be either 
on the banks of a stream or at a loading point on a railroad. 
If the logs are transported to the mill by water the “break- 



Fia. 26.—Digesters in n sulphite pulp mill. 


up” in the spring is a scene of great activity, since every 
advantage must be taken, particularly with small streams, 
to get the logs carried down with the smallest possible 
loss during the time of greatest volume of water. Much 
work must often be done during the summer previous to 
the drive in clearing out obstructions and in building dams 
for the accumulation of sufficient water to carry the logs 
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down a stream, the ordinary flow of which would not be 
sufficient. 

A mill which is so situated that all its logs can conic by 
water in a single season is unusually fortunate. In many 
cases timber is so far distant from the mill that it takes two 
years to bring down a drive. This adds greatly to the ex¬ 
pense of the undertaking, to the loss of wood through sink- 
age and stranding on route and to the amount of capital 
tied up in the operation. In a few cases it has taken as 
much as 3 or 4 years to get logs from the woods to the pulp 
mill. 

Not infrequently the pulpwood is driven for a consider¬ 
able distance, then taken out of the water at a cut-up plant 
where the logs are cut to 2- or 4-ft. lengths and the wood 
is then transported by barge, boat or rail to the pulp mill. 
The bark may be removed at such plants by rossing ma¬ 
chines or tumbling barrels to avoid the transportation of 
waste material. In some cases pulpwood is cut to short 
lengths by means of portable saws set up in the woods and 
the bolts driven successfully down streams so small that 
logs of ordinary length could not be driven at all. 

River driving has practically ceased in the Lake States, 
because most of the timber near drivable streams has been 
cut off and also because “railroad logging” has won increas¬ 
ing favor as a prompt and reliable means of getting the 
wood regularly to the mills without the uncertainties and 
losses which are unavoidable in river transportation. A 
great deal of driving is yet done in the Northeastern States 
and in Eastern Canada, but even here some notable de¬ 
velopments in rail transportation of timber are taking 
place. As an example of changing methods, it may be 
mentioned that the recently constructed logging railroad 
of a well-known company in Ontario brought 17,000 cords 
of pulpwood to the mill in the month of March, 1923. 
Railroad logging makes it possible to take all kinds of 
timber to the mill with equal facility, whereas the hard¬ 
woods can be driven only for short distances and even 
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then special precautions are necessary. Sinkage is a con¬ 
siderable item in the case of extended drives, even with 
the lighter softwoods, while logs are often left stranded 
along river banks despite the watchfulness of “picking- 
up” crews. Where it is feasible to transport timber by 



Flo. 27.—Acid making towers at a sulphite pulp mill. 


tractor, motor truck or rail to the mill, full utilization of 
the forest becomes possible. 

A great deal of wood in the East comes from the small 
holdings of farmers and settlers who find the making of 
pulpwood a profitable winter operation when farming 
operations are suspended. Much of this wood is peeled in 
the spring by hand by the producers and is picked up by 
regular buyers who ship it by rail to their customers. 
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In the Pacific Coast States and British Columbia where 
large timber is the rule, a pulpwood operation is the same 
as a lumber operation so far as logging is concerned and a 
sawmill is often a feature of pulp and paper mill installa¬ 
tions, so that as the logs come to the mill they may be 
turned into whichever product thoy are best suited for. 
Railroad logging takes place on a large scale in the West. 
In the Coast regions where rail transportation is impossible, 
logs are made up into rafts and towed by tugs for long 
distances from the point of origin to the'mill. Pulpwood 
rafts have also been common on Lake Superior for many 
years. In fact, rafting where conditions permit is probably 
as old a method of timber transportation as river driving. 

In large operations and especially those dependent upon 
seasonal transportation of wood by water, as much as 
100,000 cords of pulpwood may be accumulated in the 
“block pile” at a single plant. Since the cost of such wood 
may run from $12 to $20 or more per cord according to 
kind, condition and location, it can be easily seen what a 
large amount of working capital may be called for. A plant 
may sometimes find itself with more than a year’s supply 
of wood on hand. Great precautions are taken to protect 
such piles from fire and a continuous water spray is used 
by some companies during the danger season. One type 
of this system is shown in Fig. 04. 

Where it has been found practicable to substitute rail 
for river transportation, only a comparatively small supply 
of wood needs to be maintained at the plant as a reserve 
against emergencies, and the seasonal fluctuations are done 
away with to great advantage. This condition is espe¬ 
cially true in the Southern States where operations can 
proceed on essentially the same basis the year round. 



CHAPTER V 


THE UNIT OF MEASUREMENT 

There is probably a greater lack of accuracy and uni¬ 
formity in the measurement of wood than in that of any 
other basic raw material used by the great industries of 
the world. This has naturally arisen from the fact that as 
originally instituted, and still largely carried on, woods 
operations must be of a rough and ready character adapted 
to every climatic vicissitude and every obstacle offered by 
hill and hollow, mountain and swamp, rocky ridge and 
rushing stream. 

Logging operations for lumber manufacture were de¬ 
veloped and held sway in the forests long before it was 
dreamed that some day paper would be made chiefly from 
wood. When the papermakers finally turned to the forests 
for their raw material, it was natural that old methods of 
woods operations should be continued, even though some 
of them might better have been changed to meet the new 
conditions of forest utilization. In fact, it is not at all 
unusual to have a sawmill and a pulp mill located together 
under the same ownership and drawing their logs and pulp 
wood from the same working unit in the forest. Many 
times this is the arrangement which makes possible the 
fullest use of all species and sizes of timber growing in the 
forest and enables both saw and pulp mill to operate more 
cheaply and efficiently. 

It is not strange, therefore, that methods of log measure¬ 
ment, devised for sawmill purposes and without thought 
of anything else, should be carried into pulpwood opera¬ 
tions. 

Log Scales. —The woods are literally full of “log scales,” 
i.e., rules and sets of tables which purport to indicate the 
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number of feet of lumber that may be sawn from logs of 
different lengths and diameters. All such rules in common 
use are of more or less arbitrary character and the product 
may vary 10 to 100 per cent from the amount indicated 
by the log scale, depending upon size of timber, thickness 
of saws, kind of product and other factors. Different rules 
are recognized, in some cases legally, in various states and 
localities and since those who use these rules arc generally 



Fig. 28.—The lieater room in a paper mill. 


conversant with their discrepancies, allowances for “over¬ 
run” or “under-run” are made in calculating the actual 
lumber cut to be expected from the scale of any particular 
lot of logs. 

One widely known rule, and most easy to remember be¬ 
cause of its simplicity, is the Doyle rule which is stated 


mathematically as 



in which 1) is the diameter of 


the log in inches at the small end inside the bark and L the 
length in feet. For example, a sound, straight log, 16 ft. 
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long and 16 in. in diameter, measured in this fashion, would 
scale 144 bd. ft. When sawed into lumber, the actual 
cut from this log might be materially different as previously 
suggested. The Doyle rule falls far below the actual con¬ 
tents in small logs and is too high for very large logs. 

The Scribner rule is another widely known rule and a 
variation from it in which fractions are disregarded and 
the measurement given in the nearest multiple of 10 bd. ft. 
is the standard of the United States Forest Service known 
as the “Decimal C” rule. 

In the Adirondack's, the “standard” is an old-time unit 
of measurement, a “standard” being the equivalent of a 
log 13 ft. long and 19 in. in diameter at the small end. 
Such a log scales 195 bd. ft. by the Scribner rule. The 
Holland rule has long been used in Maine and the Blodgett 
rule in New Hampshire. 

The New Brunswick rule is legal in that province and 
the Quebec rule in the province of Quebec, the latter being 
not far from the Scribner rule. 

What Is a Cord?—When not scaled by log rules, pulp- 
wood is usually measured in “cords,” a cord being the 
amount of wood that can be stacked in a space 8 ft. long, 
4 ft. wide and 4 ft. high, or the equivalent of 128 cu. ft. of 
space. Probably the pulp mills first adopted the cord as 
a unit of measurement for their raw material because the 
wood that they originally used was in short lengths and 
the cord was an accepted and generally undei stood unit 
for firewood. There is certainly no reason why the cord 
any more than a thousand board feet should be the unit 
for pulpwood measurement and neither is adapted to the 
real needs of the processes and the product involved. 

But a cord never contains 128 cu. ft. of solid wood, be¬ 
cause round pegs do not fit square holes. Wood is never 
symmetrical in form, and there is great variation in con¬ 
tent depending upon size. In actual practice, therefore, 
a “cord” of wood may contain as little as 70 cu. ft. or as 
much as 100 cu. ft. of solid wood. An actual content of 
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90 cu. ft. of solid wood per commercial cord is probably 
not far out of the way in the average case. 

It should be noted here that the French cord in Quebec 
is 8 ft. G in. by 4 ft. by 4 ft. 3 in., with a total volume of 144 
cu. ft., and occasionally other local variations are met. 
However, in ordinary parlance, a cord means the equivalent 
of a volume of 128 cu. ft. 



Fig. 29.—Hydraulic pulp presscH capable of exerting a total pressure of 600 Ions. 


There are other complications. A cord of wood may be 
rough, peeled or rossed, with corresponding variations in 
actual volume. A cord of wood with the bark on may 
shrink in volume as much as 15 per cent when peeled by 
hand or drum barked and as much as 25 per cent when 
rossed, as the knives which remove the bark also cut away 
some wood no matter how carefully the rossing operation 
is carried on. 

Conversely, a cord of peeled wood contains more wood 
than a cord of rough wood and a cord of rossed .wood more 
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wood fiber than a cord of peeled wood because wood thus 
prepared stacks more closely. Such differences in the con¬ 
dition of wood account to quite an extent for the variation 
in reports as to the yield of pulp per cord of wood by 
various processes. No real comparisons can be made unless 
the same kind of a “cord” is dealt with. 

Of the 6,114,072 cords of wood used by the pulp and 
paper mills in the United States in 1920, rough wood 
amounted to 2,875,860 cords, peeled wood to 2,891,221 
cords and rossed wood to 346,991 cords. A very large 
proportion of the pulpwood brought into the United States 
from Canada is peeled or rossed, since it docs not pay to 
have freight charges for long distances on worthless bark. 

Conversion Factors.—But there is still another confusion 
in pulpwood measurements. In many instances pulpwood 
is cut and transported to the mill by water or rail in the 
form of logs (sometimes tree-length) and in the woods 
operations is scaled in thousand board feet by one of the 
numerous log rules. Then for mill operations the log scale 
is converted into cords, the conversion factor varying ac¬ 
cording to locality, character of timber and scale used. 
In the East, 1,000 ft. log scale is generally assumed to be 
equivalent to two cords of wood or 500 bd. ft. per cord. 
In some places, however, a cord is assumed to equal 550 
or 600 bd. ft., while on the Pacific Coast, a converting factor 
or 700 or 750 bd. ft. per cord is used in some cases. In 
Quebec the legal equivalents are 600 bd. ft. for a cord of 
rough wood and 700 bd. ft. for a cord of rossed wood. 

Better Methods.—As noted previously, there is nothing in 
the pulp making processes that in any way renders the cord, 
board foot or any other volume measurement the most 
suitable unit for raw material. It is wholly a question of 
expediency, influenced by methods inherited from other 
days and other types of wood utilization. 

Some paper mill managements have adopted 100 solid 
cu. ft. of pulpwood as their working unit, and this is a 
great improvement over the haphazard cord where accurate 
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scaling can be enforced. Perhaps the best that can be 
hoped for in this direction is the development of an auto¬ 
matic scaling device which will continuously record the 
volume of pulpwood as it passes along a conveyor on the 
way to grinder or chipper. 

But the fundamental difficulty is that except for wood, 
all material that enters into paper making is measured by 
weight instead of volume and this is true also of the 
finished product. Obviously there can be no accurate 



Fia 30.—A modern high speed paper machine. 


checking of product against raw material and consequent 
complete determination of conversion losses when the 
material is measured by volume and the product by weight. 

The theoretically correct method is to weigh all wood 
into the mill with sufficient sampling to determine the 
percentage of moisture it contains. Only in this way is it 
possible to know exactly how much wood fiber there is to 
start with and to check against it the amount that comes 
out in the form of pulp or paper. A few manufacturers 
of chemical pulp are already doing this through the use 
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of a device which automatically weighs and records the 
weight of the chips of wood as they are carried on a belt 
conveyor. Samples of the chips are frequently tested for 
moisture, and in this way the amount of wood fiber used 
is accurately and constantly known. 

It is not so simple a matter to weigh and test wood 
which comes to a groundwood mill by water or rail, but 
the difficulties are not insuperable and good experimental 
results have already been obtained. It is likely that be¬ 
fore long we shall hear of the regular employment of 
methods of wood measurement that are a great improve¬ 
ment over present practice. 



, \ 

CHAPTER VI 

PULPWOOD GRADES 

In some localises logs intended for lumber have long 
been definitely graded according to size and quality but 
no general standards have as yet been set up for pulpwood. 

An essential step in the utilization of material which is 
not uniform in character is the separation into grades 
within the limits of which there is sufficient uniformity to 
permit of like treatment and the establishment of proper 
values. 

The chief defects in pulpwood are knots and decay, since 
the fibers are too short in knots even if they can be reduced 
to pulp, which is not usually the case, while in advanced 
stages of decay, the fibers arc completely destroyed. 

The extent to which wood in the less advanced stages 
of decay can be used for pulp is a matter of current investi¬ 
gation. 

It is interesting to note that the following suggested 
grades for 4-ft. peeled pulpwood are under discussion 
among operators in the State of New York: 

No. 1.—Minimum diameter, 5 in. 

Maximum knot, 2 in. 

No decay allowed. 

Wood to be not, less than SO per cent spruce, balance balsam. 

No. 2.—Minimum diameter, 4 in. 

Maximum knot, 3 in. 

Not over 5 per cent decay allowed and no single stick to be 
more than 25 per cent decayed. 

Wood to be not less than 00 per cent spruce, balance balsam. 

No. 3.—Minimum diameter, 3 in. 

Maximum knot, 4 in. 
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Not over 10 per cent decay allowed and no single stick to be 
more than 25 per cent decayed. 

Wood to be not less than 40 per cent spruce, balance balsam. 

While these rules may never be adopted and enforced, 
their formulation indicates something of the problem that 
confronts the pulp mill operator who wants the best pos¬ 
sible material for his plant and the problem faced by the 
timberland owner who wishes to dispose of every possible 
stick of timber. Nature produces more imperfect trees 
than perfect ones, and the segregation of the logs cut in 
the forest into classes based on common defects is a help¬ 
ful step in their utilization. More will be heard of such 
matters as wood becomes more valuable. 



CHAPTER VII 


PULPWOOD USED IN NORTH AMERICA 

Quantities .—United St.ntcs .—Based upon reports as to 
wood pulp produced, the earliest fairly authentic estimate 
for the quantity of pulpwood used in the United States 
is 2,200 cords in the year 1870. In similar fashion there is 
an assumption of 41,000 cords of wood manufactured into 
pulp in the United States in 1880 and 588,200 cords 
reported 10 years later. 

By 1800 the manufacture of wood pulp in the United 
States had become an important industry, while during 
the succeeding 9 years the quantity of wood used increased 
240 per cent, making a total for the census year 1890 of 
1,986,000 cords. 

The year 1899 also marks an especially important point 
in the American paper industry, because it is the first year 
for which there are official figures upon the use of imported 
wood to manufacture paper in the United States. As a 
matter of fact, this must have been going on for a number 
of years previous to that date, since the Census reports 
for 1899 show that of the nearly 2,000,000 cords of wood 
used to make paper pulp in the United States mills, 369,000 
cords or 18 per cent of the total was imported. In the suc¬ 
ceeding 23 years with an increasing consumption of pulp¬ 
wood, imports have also increased and it is an interesting 
coincidence that for this entire period an average of 18 
per cent of imported wood has been used and 82 per cent 
of domestic wood, the amount of imported wood used in 
any one of these years being not less than 14 per cent as 
in 1918 nor more than 23 per cent as in 1910. 

Rapid as was the increase in the use of pulpwood in 
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Fig. 31.—Pulp wood used—United States and Canada, 1908—1922. 
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the United States during the decade starting with 1890, the 
development of the industry went ahead vigorously in the 
second 10-year period. Consumption again doubled bring¬ 
ing the total in 1909 to an even 4,000,000 cords, of which 
a little more than 3,200,000 cords was domestic wood and 
nearly 800,000 cords imported. In the following 10 years 
the increase in pulpwood consumption was 37 per cent, 
making a round total in 1919 of 5,478,000 cords of which 
1,032,000 cords was imported wood—the first time we have 
reports of more than a million cords of Canadian wood 
being used in United States mills in a single year. 

The highest figure of pulpwood consumption in the 
United States so far reached was 6,114,000 cords in 1920 
of which practically 1,100,000 cords was imported. This 
was followed, however, due to well-known causes, by a 
decrease of 25 per eent to 4,557,000 cords in 1921 with a 
come-back in 1922 of 22 per cent to a total of 5,549,000 
cords. 

Canada. —Unfortunately, there is not even a basis for a 
good guess as to the quantity of pulpwood either produced 
or used in Canada prior to 1908. For that year, however, 
there are reports which show a production of 1,325,000 
cords of which 842,000 cords or 64 per cent was exported 
and 483,000 cords or 36 per cent was used in Canadian 
mills. In the United States there has been a steadily in¬ 
creasing consumption of pulpwood with rather constant 
percentage distribution between domestic and imported 
wood. In Canada the situation has been reversed with 
increasing production and consumption of pulpwood, but 
very little increase in total quantity exported for the last 
ten years due to a considerable extent to the efforts made 
to bring about a greater development of manufacturing 
processes in Canada instead of the exporting of raw 
materials. 

While the production of pulpwood in Canada which 
totalled 1,378,000 cords in 1908 had more than doubled by 
1916 and reached 4,025,000 cords in 1920, the exports of 
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pulpwood apparently reached their peak with 1,350,000 
cords in 1918 and have not since come up to that figure. 
On the other hand, while the Canadian mills used 483,000 
cords in 1908 the consumption had considerably more than 
doubled by 1913 and doubled again by 1918, reaching a 
temporary maximum in 1920 of 2,777,000 cords. However, 
this figure was surpassed in the year 1922 with a domestic 
consumption of 2,913,000 cords. 



Fig. 33.—Sulphate pulp. Spruce fibers greatly magnified. 


We thus find that while in 1908, 65 per cent of the pulp- 
wood cut in Canada was exported and only 35 per cent 
used in Canadian mills, that by 1920 only 31 per cent of 
the greatly increased cut was exported and 69 per cent was 
made into pulp or paper in Canada before it was marketed. 

The development of the pulp industry in Canada was 
greatly stimulated by the action of several provinces in 
1910 in prohibiting the further exports of unmanufactured 
wood from Crown lands. In 1913 Congress removed the 
duty upon news print paper imported into the United 
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Fig. 34. —Pulp wood used in the United States—domestic and imported. 
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States and this gave added impetus to the manufacture 
of pulp and paper in the Dominion. 

Detailed figures upon the production, consumption and 
exportation of pulpwood in the various Canadian Provinces 
are available only since 1910. For the 11 years from 1910 
to 1921, inclusive, there was a cut of IS,700,000 cords in 
Quebec of which 53 per cent was used in Quebec mills 
and 47 per cent exported; a production of 8,300,000 cords 
in Ontario of which 78 per cent was used at home and 
only 22 per cent exported; a cut of 2,980,000 cords in 
New Brunswick of which 04 per cent was exported, and of 
336,000 cords in Nova Scotia of which 28 per cent, was 
shipped outside the Province. Only a fraction of the 
1,539,000 cords of pulpwood cut in British Columbia from 
1910 to 1921 was exported. Summing up those 11 years 
we find a cut of 31,917,000 cords of pulpwood in these five 
Provinces of which 19,343,000 cords or 01 per cent was 
consumed at home and 12,574,000 cords or 39 per cent 
exported. 

Prior to 1908 and running back to 1890 there are figures 
upon the value of the pulpwood exported from Canada, al¬ 
though information upon quantities is lacking. In 1890, 
for example, it is reported that pulpwood valued at $22,808 
was exported from Canada to Great Britain and to a value 
of $57,197 to the United States, making a total value of 
$80,005. By 1900 exports of pulpwood to the United States 
had increased in value to $864,000 out of a total of $903,000 
with a value of $38,000 going to Great Britain. In 1902 
wood to the value of $120,000 went to Great Britain, but 
91 per cent of the total value of $1,315,000 went to the 
United States and there are no reports of exports of pulp¬ 
wood to Great Britain since that time. 

For the 19 years of 1890 to 1908 pulpwood to the value 
of $23,694,500 was exported from Canada of which 98 per 
cent went to the United States and practically all the rest 
to Great Britain. Carrying the computations down to 
present time we find that pulpwood to a total value of 
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Fig. 35. —Pulp wood in Canada—produced and exported. 
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$153,451,777 has been exported from Canada—an item of 
no small consequence in the development of the country. 

Comparative Consumption.—Combining available data 
upon the consumption of pulpwood in the United States 
and Canada we find in round numbers the use of 3,830,000 
cords in 1908, which increased 95 per cent to 7,4(>2,(M)0 
cords in the next 10 years and reached a peak of 8,890,000 
cords in 1920. In 1922 the total was about 8,400,000 cords. 



Flu. 30. —A kraft mill in Louisiana. 


These sound like large figures and they are large figures 
in themselves, but nevertheless, very small compared with 
the total use of wood in North America. It is a frequent 
custom among the uninformed, ami sometimes among those 
who should know better, greatly to exaggerate the relative 
importance of the amount of wood used to make paper 
in North America. As a matter of fact, over a period of 
years the total amount of wood used for paper-making in 
the United States and Canada combined does not average 
more than 8 per cent of the quantity of wood used for the 
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Fig. 37.—Pulp wood used in the United States by processes, 1908-1922. 
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manufacture of lumber in these countries and to a much 
smaller percentage of the total quantity of wood used for 
all purposes, if we include such items as railroad ties, tele¬ 
graph and telephone poles, cooperage, veneer stock and 
firewood. Because the use of pulpwood has been concen¬ 
trated into a few well-known regions and local areas and 
upon three or four species of timber its relative importance 
compared with the total demands upon the forest resources 
of North America has been misunderstood. 

From the beginning of the wood pulp industry in North 
America to the present time, some 100,000,000 cords of 
pulpwood has been used in the United States of which 18 
million cords came from Canada. There has also been a 
consumption of about 80,000,000 cords of pulpwood in 
Canada, or a total of 130,000,000 cords for the two countries 
combined. There is no question but 130,000,000 cords is a 
lot of pulpwood, but until recent years, the annual consump¬ 
tion of firewood alone in the United States was estimated 
at 100,000,000 cords, or as much wood as has gone into 
paper in this country in the past fit) years. The annual 
consumption of wood for fuel in Canada is estimated at 
twice the quantity used for pulp. Firewood is cut in small 
quantities over great areas and from many kinds of timber, 
much of which is not fit for other uses. Pulpwood is cut 
in large quantities of few species over comparatively small 
areas, hence the attention that has been drawn to it. 

There is no desire on the part of the author in any way 
to minimize the necessity for vigorous and adequate 
measures to maintain the timber supply of the country if 
the future needs of the people are to be met, but it is 
never wise in any discussion unduly to emphasize some 
factors and wholly to overlook others. This sometimes has 
been the case with the writers who are not fully conversant 
with the varied phases of forest utilization in North 
America. 

Processes.— United States .—In the United States the 
sulphite process has always been the largest consumer of 
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Fig. 38.—Pulp wood used in Canada by processes, 1908—1922. 
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wood among the various methods of transforming that 
highly useful material into paper, and sinee pulpwood has 
been used in the United States it is safe to say that not 
less than half of the total quantity lias been taken by the 
sulphite process. 

The earliest, separate figures upon the quantity of wood 
used for the various processes in the United States are for 
the year 1905 when the sulphite process took 1,030,OCX) 
cords, the mechanical process 1,097,000 cords and the soda 
process 405,000 cords out of a total of 3,192,000 cords re¬ 
ported. In 1907 more than 2,059,000 cords of pulpwood 
went into paper via the sulphite process, 1,301,000 cords 
were made into mechanical pulp and 542,000 cords into 
soda pulp. There was a falling off of more than 000,(X)0 
cords in pulpwood consumption in 1908, due to business 
depression, about proportionately distributed between the 
three processes. In 1918 with almost exactly the. same 
quantity of wood used for mechanical pulp as in 1907, the 
sulphite process had grown to a consumption of 2,800,000 
cords, the soda to 749,000 cords and the recently introduced 
sulphate process to nearly 300,000 cords. 

In the peak year of 1920 the sulphite mills in the United 
States used 3,200,000 cords of pulpwood, the groundwood 
mills 1,591,000 cords, the soda mills 924,000 cords and the 
sulphate mills almost 400,000 cords making a total of 
6,114,000 cords and a figure which is not likely to be 
greatly surpassed for some time to come. 

Since the establishment of the wood pulp industry in the 
United States, it appears that 50 per cent of the total quan¬ 
tity of wood used has gone into the sulphite process, 32 
per cent into the mechanical process, 15 per cent into the 
soda process and 3 per cent into the sulphate process. 

Canada .—While the sulphite process always has been 
by far the largest user of pulpwood in the United States, 
we find the reverse case in Canada where prior to 1918 the 
mechanical process was the largest single factor in the use 
of pulpwood. Since that date honors have been about 
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even between the two processes in point of wood consump¬ 
tion. 

Credited in round numbers with 307,000 cords in 1908, 
the mechanical process in Canada steadily developed to a 
consumption of more than 1,000,000 cords in 1919 and the 
average since then has been in excess of that figure. The 
sulphite process took 171,000 cords in 1908 and rose to 
more than 1,000,000 cords in 1918—an increase of nearly 



Fia. 39.—Soda pulp. Red maple fibers greatly magnified. 


500 per cent in 10 years. A peak of 1,345,000 cords was 
reached in 1920, the year of extraordinary demand for sul¬ 
phite pulp, which temporarily dropped off to 982,000 cords 
in 1921. 

The sulphate process is a newcomer which first attained 
separate recognition in the Canadian reports with nearly 
67,000 cords of pulpwood used in 1912, although unques¬ 
tionably the totals credited to the soda process for the 
three preceding years consisted largely of wood which 
really went into the sulphate process. 
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The use of wood in the sulphate process in Canada 
doubled in 1913 over 1912 and doubled again in 1917 over 
1913 rising to a little more than 330,000 cords in 1920 
from which as in other branches of the industry there was 
a temporary slump in 1921. 

From 1908 to the present time the statistics indicate 
that out of a total consumption of some 23,000,000 cords 



Fro. 40.—Loading a 1200-lb. roll of finished paper. 


of pulpwood in Canada 47 per cent has gone into the 
mechanical process, 41 per cent into the sulphite process 
and 11 per cent into the sulphate process. The soda process 
accounts for the remaining fraction but it has never attained 
any appreciable size in the Dominion. 

Regions .—United States .—Since the' earliest days of 
paper-making in America, New England has been prom¬ 
inently associated with the development of the industry 
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and the largest consumer of materials. In 1904, for ex¬ 
ample, the pulp mills in New England took 36 per cent 
of the more than 3,000,000 cords of pulpwood then used 
in the United States. While during the past 20 years there 
has been some shifting of the industry to newer fields and 
an increase of nearly 100 per cent in its requirements for 
raw materials, New England has used increasing quantities 
of wood and has maintained nearly the same relative pre¬ 
dominance with respect to total consumption. It is note¬ 
worthy that in 1920 the pulp mills in New England 
consumed 32 per cent of all the pulpwood used in the 
United States and that the 1,966,000 cords which went into 
some kind of paper in that region in 1920 represented an 
increase of 81 per cent or nearly 900,000 cords over the 
quantity used in 1904. 

Next to the group of New England States, New York 
ranks second and for many years has been first as a single 
state in the paper industry. In 1904 some 864,000 cords 
of pulpwood were used in New York mills or 28 per cent 
of the total consumption at that time. The million cord 
mark was substantially passed by 1916, and in 1920 the 
total for the New York mills was 1,130,000 cords or 19 per 
cent of the 6,114,000 cords of wood used for paper pulp in 
the United States. While the total amount of wood used 
in New York has increased somewhat during the past 20 
years the increase has not been so large as in some other 
regions, because of the greater dependence of the New 
York mills upon outside sources for pulpwood. 

The industry in Pennsylvania has run along on re¬ 
markably even keel and the 490,000 cords of wood used in 
1920 was 8 per cent of the total consumption of pulpwood 
in the United States in that year, as was the 243,000 cords 
used 16 years earlier. While the industry has never been 
nearly so large in Pennsylvania as in some other states it 
has been able through the importation of pulpwood from 
both Canada and the more southern states to maintain its 
relative importance compared with the rest of the country. 
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During the past 20 years one of the most notable features 
of the paper industry has been the increased production in 
the Lake States. Consequently, we find that while Michi¬ 
gan, Wisconsin and Minnesota mills used slightly less than 
half a million cords of pulpwood in 1904, or 10 per cent of 
the total, the million cord mark was much exceeded before 
1916 and that in 1920 the Lake States mills in round num¬ 
bers took 1,463,000 cords or 24 per cent of the total con¬ 
sumption at that time. 

The growth of the industry in the Lake States has been 
much accelerated through the utilization of hemlock in the 
sulphite process and, more recently, the application of the 
sulphate process to several of the native woods while at the 
same time importations of pulpwood have been an impor¬ 
tant source of raw material. 

The newest regions of paper-making in the United States 
arc the Southern States and the Pacific (.'oast. In 1904 only 
57,000 cords of pulpwood went into the Pacific ('oast mills. 
By 1909 the quantity had doubled and it more than 
doubled again in 1916. In 1920 the Pacific Coast mills used 
334,000 cords of pulpwood, or 5 per cent of the total con¬ 
sumption of that year, the principal species being native 
spruce and hemlock, both of which are excellent paper¬ 
making materials. 

Earlier data upon the wood used in the pulp mills of the 
Southern States are lacking, but in 1920 the reports indicate 
a consumption of practically 167,000 cords each in the mills 
of both North Carolina and Virginia, the Virginia mills 
using chiefly spruce, yellow poplar, yellow pine and hem¬ 
lock, while the North Carolina mills used hemlock, yellow 
pine, some spruce and a considerable variety of hardwoods. 

There is also a considerable consumption of pulpwood, 
chiefly Southern yellow pine, in a number of other Southern 
States and the adaptability of these pines to the sulphate 
process suggests considerable further development in that 
region. 

Summing up the quantity of pulpwood that has gone 
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Fig. 41.—Pulpwood used in the United States, by regions, 1904-1922. 
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into the mills in the United States since 1904 as best we 
can from available data we get the following table: 

Pulpwood Used bi Keiiions, I'nitkd Stupes, 1001 1022 



i Cords 

Per cunt 

New England. 

27,740,000 

:t4 

New York... 

17,XN0,000 

_22 

Lake Status 

17,100,000 

21 

Pennsylvania 

0,420,000 

H 

Pacific Coast 

:i, 200 ,ooo 

i 

Other. 

j 0,000,000 

ii 

Total 

82,000,000 

100 

It should be noted in 

this connection that tin 

total quail 


tity of pulpwood used in the United States since the estab¬ 
lishment of the industry exceeds 100,000,000 cords, but it 
is only for the past 18 years that regional figures have been 
compiled. 

Canada. —Beginning, as we must, with 1908 because of 
the lack of earlier statistics, we find in that year a total 
consumption of 483,000 cords of pulpwood in Canada of 
which the mills in Quebec took 250,000 cords or 53 per 
cent, and those in Ontario 155,000 cords or 32 per cent, 
while the New Brunswick and Nova Scotia mills used only 
54,000 cords and 18,000 cords respectively. In succeeding 
years the relative magnitude of the mills in the provinces 
of Quebec and Ontario was well maintained with the 
Quebec mills in 1920 taking 1,334,000 cords and the Ontario 
mills 943,000 cords out of a total consumption in the 
Dominion of 2,777,000 cords in that year. 

By 1920 the requirements of the New Brunswick mills 
had increased more than three times from 1908 with a total 
of 180,000 cords. But little change has taken place in the 
Nova Scotia mills from 1908 to the present time and they 
are using no greater volume of pulpwood today than they 
did a dozen years ago. On the other hand, coming into the 
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picture for the first time with 1,316 cords of pulpwood used 
in 1909, the British Columbia mills took a quarter of a 
million cords just 9 years later and almost 300,000 cords 
in 1920. The species used in British Columbia, as on the 



Fin. 42—PajKir nulls which make their own ground wood and sulphite pulp. 

Pacific Coast of the United States, arc chiefly Western hem¬ 
lock and sitka spruce. 

Totaling the consumption of pulpwood in Canada from 
1908 to the present time in round numbers at 23,000,000 
cords, we find that the mills of Quebec have taken 52 per 






PVLPWOOD l RED IX XOI{TII AMERICA 


87 


cent of the entire quantity, those of Ontario 33 per eent, 
the New Brunswick mills l> per eent, the mills of British 
Columbia 7 per eent. and the Nova Scotia mills but little 
more than 1 per eent. 

Species.— Cnitcd Slates. —Satisfactory information upon 
the various woods used for the manufacture of pulp in the 
l'niter 1 States is particularly lacking when we attempt to 
get back into the earlier developments of the industry. In 
1899, for instance, the Census reports distinguish only 
spruce, balsam fir and poplar, the first two being totalled 
together. Out of the l.PSti.OOO cords of wood that went to 
the pulp mills in that year spruce and balsam are credited 
with 7(> per cent of the total and poplar with 13 per cent, 
while there was 220,000 cords of miscellaneous species, for 
which no details are available. The same' classification 
was maintained by the Census for the calendar year 1004 
with spruce and balsam fir making up 77) per cent of the 
total quantity of pulpwood reported and poplar S per cent 
with 7)32.000 cords in the miscellaneous group, the latter 
item indicating very strongly the turning toward new 
species, the most important of which was hemlock. 

First distinguished in the census reports with 377),000 
cords of pulpwood in 1007), hemlock has been a steady 
factor in the development of the industry and increased 
to SS7).000 cords in 1020 when in that year this species 
contributed 14 per cent of ihe total quantity of pulpwood 
used. 

It has been noted elsewhere that poplar has been chiefly 
utilized in the manufacture of soda pulp and that the soda 
pulp industry has shown the least growth of any branch 
of pulp-making in the Cnitcd States. The supply of 
poplar timber is not large and there has been no great 
change in the amount of poplar pulpwood used for the 
past 17) years. A total of 3(58,000 cords was attained in 
1920. Such recent development as there has been in the 
soda industry has come about very largely through the 
utilization of other broad-leaved species, particularly gum, 
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Fig. 43.—Pulp wood used iu Canada, by provinces, 1910-1922. 
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beech, birch and maple. These woods were noted sepa¬ 
rately for the first time in the 1916 reports with a total 
of 115,000 cords and an increase 4 years later to more than 
190,000 cords. 

The use of pine for pulpwood was first noted in the 
census report of 1905 with a little more than 57,000 cords, 
the term being used to include both jack pine and Southern 
yellow pine. There was a moderate increase in the use of 


■ 



Fla. 44.—Monorail carrier used to transport rolls of paper from the finishing room 
to the dock. The same method is used to bring material into the mill. 


these species during the next 5 years with comparatively 
large quantities going into pulp at later dates, so that 
in 1920 Southern yellow pine and jack pine contributed 
363,000 cords of pulpwood to the paper-making materials 
used in that year. 

Summing up the total quantity of pulpwood used in the 
United States from 1905 to the present time we can 
estimate in round numbers that during these 18 years 
spruce and balsam fir have furnished 65 per cent of the 







90 


PULPWOOD AND WOOD PULP 



Fig. 45.—Principal kinds of pulpwood used in the United States, 1899-1922. 
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total quantity used, hemlock 15 per cent, poplar 8 per 
cent, pine 3 per cent and other woods about 9 per cent. 

Canada .—The range of species available for pulpwood 
is less in Canada than in the United States due to the 
fewer kinds of timber in the more northern regions. In 
1908 the Canadian reports show that of the 483,000 cords 
of pulpwood used, spruce furnished 421,000 cords and 
balsam fir 58,000 cords or practically the entire supply. In 
1920 of the 2,777,000 cords of pulpwood used in the Cana¬ 
dian mills, spruce is credited with 1,873,000 cords and 
balsam fir with 088,000 cords, the two species together 
making up almost 93 per cent of the total. 

Hemlock first appears in the Canadian reports with 700 
cords in 1909, which increased to 17(1,000 cords in 1920, 
due. chiefly to development of the paper industry in British 
Columbia. The reports upon the use of jack pine in the 
Canadian mills are of very irregular character, fluctuating 
from nothing in some years to more than 40,000 cords in 
1915 and again in 1921. It is more likely that these are 
errors in the statistical reports than that there were such 
wide variations in the amount of jack pine used from year 
to year in the Canadian mills, although it has never been 
a large factor in their supply. 

Very little poplar has gone into the Canadian pulp mills, 
because of the lack of development of soda pulp manu¬ 
facture and the quantity reported has ranged from less 
than 2,000 cords in the year 1908 to a little under 10,000 
cords in 1918 with an average under 5,000 cords per year. 
Summing up the reports from 1908 to the present time 
we find that the Canadian mills have used 73 per cent of 
spruce, 21 per cent of balsam fir and 4 per cent of hemlock 
in meeting their requirements for pulpwood on the basis 
of the industry as developed during this period. 

Costs .—United States .—As is only too well known 
throughout the industry and to some extent by the general 
public, the paper manufacturers of North America have 
had to meet a steadily increasing cost of raw materials 
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for the past 20 years. This is most strikingly reflected 
in the reports upoa the cost to them of the pulpwood used. 
In 1899, for example, the 1,986,000 cords of pulpwood 
transformed into wood pulp cost some $9,838,000 laid 
down at the mills in the United States or at an average 
of $4.95 per cord. By 1917 the cost per cord had doubled, 
while in 1920 the 6,114,000 cords that went into the wide 
variety of papers demanded by the public cost, in round 
numbers, $116,495,000 or an average of a little more than 
$19 per cord laid down at the pulp mill. The year 1920, 
of course, was an extraordinary one in the way of demand 
and high prices for raw materials. Nevertheless, the high 
prices for pulpwood in that year were partly the effect 
of an increasing demand upon a diminishing supply of 
raw material. They were also augmented by longer freight 
hauls and higher freight rates. The total freight bill on 
pulpwood imported into the United States in 1920 has been 
estimated at $11,000,000. 

Some of the items entering into the average cost of 
pulpwood at the United States mills in 1920 are of partic¬ 
ular interest. Domestic spruce, for instance, is reported 
to have cost $19.97 per cord as against $26.78 per cord for 
imported spruce. Balsam fir, which usually goes along 
with spruce, is credited in the 1920 reports with a cost 
of $19.20 and hemlock with a cost of $14.80 per cord, 
while yellow pine cost $12.15 per cord at the mill. One 
of the particular advantages in the cost of both hemlock 
and yellow pine is that the supply of these woods is 
relatively close to the point of consumption and this is 
true also of tamarack, for which the rather small quantity 
used in 1920 is reported to have cost $12.75 per cord f.o.b. 
mill. 

Among the hardwoods used for the manufacture of paper 
pulp in the United States mills in 1920 poplar (aspen) 
cost $17.74 per cord for domestic wood and $18.96 per 
cord for imported wood. Gum is reported to have cost 
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Fig. 47.—Pulp wood in Canada, 1910-1921 (by provinces). 
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$20.39 per cord, yellow poplar (tulip) $16.67, basswood 
$18.39 and beech, birch and maple $17.75 per cord. 

Canada .—The increase in pulpwood costs in Canada lias 
been similar to that in the United States, although it has 
not yet reached such high points because of the closer 
proximity of many of the Canadian mills to their timber 
supply and the relatively greater quantity of that supply 
in Canada as compared with the capacity of the industry 
to absorb it. 

According to the Canadian reports, the cost of spruce 
pulpwood at. the mills was $6.04 per cord in 1908 which 
increased to $10.45 per cord in 191X and to $16.89 per cord 
in 1920 with $18.07 and $14.40 per cord in 1921 and 1922 
respectively. 

In 1921 out of the average of $18.07 per cord for all 
spruce pulpwood delivered at the Dominion mills, the 
cost at the Ontario mills was reported as $20.46, in the 
Quebec mills as $17.85, in the British Columbia mills as 
$16.09 and in New Brunswick as $12.41 per cord. 

The figures upon the cost of balsam fir pulpwood run 
closely with those of spruce and as a matter of fact it is 
likely that in a great many cases reports upon these two 
species are not accurately separated. 

First, appearing in Canadian reports in 1909, hemlock 
pulpwood was credited with a cost of $4.51 per cord. This 
increased to $11.67 in 1918 and further to $15.16 in 1920 
with a reported cost of $15.22 and $11.19 per cord in 1921 
and 1922 respectively. 

British Columbia, of course, is the principal source of 
supply of hemlock pulpwood and its cost at the mills of 
that province in 1920 was $15.48 per cord with decreases 
to $15.17 and $11.11 in 1921 and 1922. 

In 1921 the average cost of all kinds of pulpwood laid 
down at the United States mills was $20.10 per cord and 
at the Canadian mills $17.55 per cord, while in 1922, the 
average cost was $16.20 for the pulp mills in the United 
States and $13.86 per cord for the Canadian mills. Cases 
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Fig. 47.—Pulp wood in Canada, 1910-1921 (by provinces). 






CHAPTER VIII 

PROPERTIES OF AMERICAN PULPWOODS 

Some kind of pulp can bo made from every species of 
wood, or, for that matter, from almost every vegetable 
growth, since paper pulp is chiefly cellulose fibers and 
cellulose is a fundamental constituent of plant structures. 
The practical question, generally overlooked by enthusiasts 
and ignored by promoters, is whether any pulp can be 
made cheaply in sufficient quantities and of a quality which 
will enable it to compete with other paper-making materials. 

Laboratory Determinations.—For many years the Forest 
Products Laboratory at Madison, Wisconsin, has been test¬ 
ing the principal American woods to determine their pulp¬ 
ing qualities by the various chemical processes. In addition 
to these tests in which a 100-lb. digester was used, a number 
of woods were tried for mechanical pulp with full-sized 
equipment in the special groundwood laboratory which 
was operated for a time at Wausau, Wisconsin, in coopera¬ 
tion with the American Paper and Pulp Association. Not 
all the native woods which might have some value for pulp 
have as yet been tested by all the processes, and some 
woods have been tested which are not likely to be used 
in any practical undertaking. 

In the pages following, the data developed by the 
Forest Service studies are reproduced in condensed form. 
A tabular summary of some of the principal items is also 
given in the Appendix on page 265. In the examination 
of these reports it should be borne in mind that: 

1. The weight is for bone-dry wood per solid cubic foot. This is 
obtained by multiplying the specific gravity of the oven-dried wood 
based on the green volume by 62.3 lb. (the weight of a cubic foot of 
water). 
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The filler lengths are the average of all determinations made by the 
Forest Service and compiled from other sources. 



Fia. 48.—The old and the new in timber transportation. 


2. The yields are for bone-dry, screened, unbleached pulp per 100 
cu. ft. of solid rossed bone-dry wood, it being assumed that this is 
equivalent to a cord. To convert these yields to the ordinary air-dry 
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basis of pulp containing 10 per cent moisture, they should be divided 
by 0.9. 

3. The yield of pulp front any given wood depends directly upon the 
specific gravity of the wood or weight per cubic foot and the pulping 
method employed. By varying the severity of the pulping treatment 
both yield and bleach consumption are changed. For example, white 
spruce sulphite pulp prepared for the manufacture of news print paper, 
would show an entirely different yield and bleach consumption from 
bleached white spruce pulp prepared for use in a white bond paper. 

4. Since the yields reported are based upon careful experimental runs 
under controlled conditions with perfect wood, it is not likely that as 
high figures will be attained in commercial practice. 

5. Since absolute comparisons between pulps are somewhat dillicult, 
white spruce has been considered as the standard for the sulphite, .sul¬ 
phate and mechanical processes and aspen for the soda process. 

ti. No data arc given on the possible soda pulping of the various 
firs, pines, hemlocks, larch, tamarack and other woods that can be 
reduced by the sulphate process. The laboiatory has made extensive 
pulping trials on the reduction of these woods by the soda process 
and it is, of course, recognized that tins process can be and is at present, 
employed to a limited extent for reduction of certain of these woods. 
In general, the soda process can be used for reduction of any wood 
suitable for the production of sulphate pulp. 

7. No comparisons are given as to the bleaching of sulphate pulps 
because little such bleaching has yet been attempted in the American 
mills. Recent laboratory experiments, however, indicate the feasibility 
of making a sulphate pulp from the Southern pines that can Ik- bleached 
to a high white color with a reasonable amount, of bleaching agent. 

•Alder, Red.— Ainu* oreguna. Wt. 2S lb. Fiber 1.2 mm. 

Range. —In coast ranges front Southern Alaska to California. 

Soda Pulp 

Yield 1,1(50 lb. Soft; a little harder to bleach than aspen. 

Possible Uses.—Same as aspen. 

Ash, White .—Fraxinus americana. Wt, 34 lb. Fiber 1 2 mm. 

Range. —From Nova Scotia and Newfoundland to Florida and west¬ 
ward to Ontario and Northern Minnesota, Eastern Nebraska, Kan¬ 
sas, Oklahoma and Texas. 

Sulphite Pulp 

Yield 1,350 lb. A little hard to bleach. 

Easily pulped. Very weak. Poor color. 

Possible uses.—Few. 

Soda Pulp 

Yield 1,350 lb. 
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Character.—Very difficult to reduce and bleach. 

Possible uses.—Few. 

Aspen— Populus tremuloides. Wt. 23 lb. Fil>cr 1.0 mm. 

Range. —Southern Labrador to Hudson Bay and northwestward to 
Alaska; southward to Pennsylvania, Northeastern Missouri, South¬ 
ern Nebraska, and throughout the Western Mountains to Northern 
New Mexico and Arizona and Central California; Lower Cali¬ 
fornia and Mexico. 

Sulphite Palp 

Yield 1,030 lb. Easily bleached. 

Easily pulped. Very weak. Excellent color. 

Possible uses.—Used with longer filtered stock for better grade of 
papers. 

Soda Pulp 
Yield 1,0S0 lb. 

Character.—Soft and short filtered. Easily bleached. 

Posible uses.—When bleached and mixed with longer filtered 
bleached stock is well adapted for book, envelope, and high-grade 
printings. 

Mechanical Pulp 
Yield 2,170 lb. 

Character.—Short filtered, poor strength, good color but may have 
black specks present. 

Possible uses.—As a filler when used with longer filtered stocks. 
Aspen, Largetooth.— Populus granduientata. Wt. 22 lb. Fiber 1.1 mm. 
Range. —Nova Scotia through New Brunswick, Southern Quebec, 
and Ontario to Northern Minnesota; southward to Delaware (and 
along the Allegheny Mountains to North Carolina, Central Ken¬ 
tucky, and Tennessee), Southern Indiana, and Illinois. 

Sulphite Pulp 
Yield 1,000 lb. 

Character.—Easily pulped and bleached. Very weak but excellent 
color. 

Possible uses.—Used with longer-fibered stock for better grade of 
papers. 

Soda Pulp 
Yield 1,000 lb. 

Character.—Easily pulped and bleached. Soft, opaque, and short 

fiber. 

Possible uses.—Same as aspen. 

Mechanical Pulp 
Same as aspen. 
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Basswood. —Tilia americann. Wt. 21 11). Filin' 1.1 mm. 

Range .—Ncsv Brunswick to Virginia, (leorgia and Alabama; west, to 
Lake Superior and to Lake Winnipeg and Assimboitic iliver to 



Fxo. 49.—A log slide in the woods—a rapid and convenient means of transporting 
pulpwood for considerable distances down grade. 


Eastern Dakota, Eastern Nebraska, Kansas, Oklahoma, and East¬ 
ern Texas. 

Soda Pulp 
Yield 1,020 lb. 
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Character.—Soft, and easy bleaching. 

Possible uses.—Similar to aspen. 

Beech. — Fagus alropunicca. Wt. 30 lb. Fiber 1.1 mm. 

Range. —Nova Scotia to Lake Huron and Northern Wisconsin; south 
to Western Florida and west to Southeastern Missouri and Texas 
(Trinity River). 

Soda Pxdp 
Yield 1,530 lb. 

Character.—Slightly more difficult to reduce than aspen, soft, 
easily bleached. 

Possible uses.—Same as aspen. 

Birch, Paper.— Betidu papyrijera. Wt. 34 lb. Fiber 1.2 mm. 

Range— From Labrador to Hudson Bay and Alaska; southward to 
New York and Northern Pennsylvania, Central Michigan and 
Minnesota, Northern Nebraska, Dakota, Northern Montana and 
Northwestern Washington. 

Sulphite Pulp 

Yield 1,500 lb. Difficult to bleach. 

Easily pulped. Poor strength and color. 

Possible uses.—Few. 

Soda Pulp 
Yield 1,3.50 lb. 

Character.—More difficult to reduce than aspen, soft, easily 
bleached. 

Possible uses.—Similar to aspen. 

Mechanical Palp 
Yield 3,000 lb. 

Character.—Pinkish color. Short filler and poor strength. 

Possible uses. —As a filler with long-fibered slocks. 

Birch, Yellow.— Betida lutea. Wt. 34 lb. Fiber 1.5 mm. 

Range. —From Newfoundland and along the Northern shores of the 
St. Lawrence Gulf to Abitibi Lake and Rainy River; southward to 
Northern Minnesota and through the Northern States to Eastern 
Tennessee, North Carolina, and Delaware. 

Sulphite Pulp 

Yield 1,51)0 lb. Easily bleached. 

Easily pulped. Very weak. Good color. 

Possible uses.—Same as aspen. 

Soda Pulp 
Yield 1,360 lb. 

Character.—More difficult to reduce than aspen, soft, easily 
bleached. 

Possible uses.—Same as aspen. 
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Boxelder.— Acer ncgumlo. Wt. ;i() II). Fiber-. 

Range. —Vermont, New York, Eastern Pennsylvania, and south to 
Florida; northwestward to Winnipeg, Montana, I'tah, Western 
Texas, New Mexico, and Eastern Arizona. 

Sulphite Pulp 

Probably the same as red maple 



Flo. 50.—A tractor hauling nearly N(IO pieces of 10-font spruce pulpwootl equivalent 
to 70 I’oril-s in the Adirondack*. 


Soda Pulp 
Yield 1,300 lb. 

Character.—Easily pulped. Rather difficult to bleach. Soft, 
opaque and short fiber. 

Possible uses.—Same as aspen. 

Mechanical Pulp 

Probably the same as black gum. 

Buckeye .—Aesculus glabra. Wt. 21 lb. Fiber-. 

Range. —From Pennsylvania to Northern Alabama and west to 
Southern Iowa, Central Kansas, and Oklahoma. 

Sulphite Pulp 
Yield 940 lb. 

Character—Easily pulped. Rather difficult to bleach. Silver-gray 
color. 

Possible uses.—Same as aspen. 
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Soda Pulp 
Yield 940 lb. 

Character.—Fairly easily pulped. Rather difficult, to bleach. Soft, 
opaque, short fiber. 

Possible uses.—Same as aspen. 

Butternut. — Juglans cinerea. Wt. 22 lb. Fiber 1.2 mm. 

Range. —Southern New Brunswick to Delaware and on the Appa¬ 
lachian Mountains to Georgia and Alabama; westward through 
Ontario to Dakota, Southeastern Nebraska, Southern Missouri, and 
Northeastern Arkansas. 

Sulphite Pulp 
Yield 1,000 lb. 

Character.—Easily pulped and bleached. Weak and poor color. 
Possible uses.—Same as aspen. 

Soda Pulp 
Yield 1,000 lb. 

Character.—Easily pulped. Difficult to bleach. Short, opaque 
fiber. 

Possible uses.,—Same as aspen. 

Catalpa.— Catalpa ratal pa. Wt. 31 lb. Fiber-. 

Range. —Supposed to be indigenous only in Southwestern Georgia, 
Western Florida, Central Alabama and Mississippi but widely cul¬ 
tivated and naturalized elsewhere cast of the Rocky Mountains. 
Sulphite Pulp 
Yield 1,3901b. 

Character.—Fairly easily pulped. Difficult, to bleach. Short fiber, 
specky and pink. 

Possible uses.—Same as aspen. 

Soda Pulp 
Yield 1,340 lb. 

Character.—Easily pulped and bleached. Short, opaque filler. 
Possible uses.—Same as aspen. 

Cedar, Incense.— Libocedrun derurrens. Wt. 23 lb. Fiber 2.0 mm. 
Range. —From Oregon and southward on the Western slope of the 
Cascade Mountains through California, Western Nevada; Lower 
California. 

Sulphite Pulp 

Yield 920 lb. Difficult, to bleach. 

Good strength. Poor color. 

Possible uses.—Few. 

Sulphate Pulp 
Yield 950 lb. 

Character.—Dark colored, strong and hard fiber. 

Possible uses.,—As a substitute for white spruce. 
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Cedar, Port Orford.— Chamaeri/paris lawsnniana. Wt. 21) lb. Fiber 
3.6 mm. 

Range. —Coast, region from Southwestern Oregon to California, ex¬ 
tending inland about 40 miles. 

Sulphite Pulp 
Yield 1,150 lb. 

Character.—Fairly easily pulped. Rather dillieult to bleach. Fair 
strength and color. 

Possible uses.—Fame as white spruce. 

Sulphate Pulp 
Yield 060 lb. 

Character.—Difficult to pulp and bleach. Good strength. Hard 
and fine fiber. 

Possible uses.—Same as white spruce. 



Fia. 51.—Typical construction of a timlxjr dam in logicing operations. 

Cedar, Red .—Juniperus virginiana. Wt. 27 lb. Fiber 2.S mm. 

Range. —Nova Scotia and New Brunswick to Florida and west in 
Ontario to Dakota, Central Nebraska, Kansas and Oklahoma. 
Sulphite Pulp 
Yield 1,300 lb. 

Character.—Difficult to pulp and bleach. Very shivey and dark 
colored. 

Possible uses.—Few. 

Sulphate Pulp 
Yield 1,000 lb. 

Character—Difficult to pulp and bleach. Shivey but fairly strong 
and fine fibered. 
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i ossible uses.'—Wrappings 

Ced 2 r i mm 11 "" Wh ' te ' ('humaecyparis thyoides. Wt. 20 lb. Fiber 

R Tr C T \T n fr ° m So " fhem Maino t0 Northern Florida and 
westward to Mississippi. anu 

Yield 1,000 lb. 

- ... **“” di, “‘ - « 

Sulphate Pulp 
Yield 7<S0 lb. 

Clmraeter.-Readily pulped. Difficult to bleach. Hard and fine 

Possible uses. As a substitute for spruce. 

Cedar, Western Red .-Thuja plicata. Wt, 19 11, Fiber 3 8 mm 

4 “'" - M “”“ ; —~ 

Yield 830 lb. 


Character.—Difficult to bleach. 
Possible uses.—Few. 


Dark colored but fair strength. 


Sulphate Pulp 
Yield <830 lb. 

Character. Rather difficult to bleach. Fair strength. 

Possible uses.—Same as white spruce. 

Cottonwood. Populus deltoideu. Wt. 23 lb. Fiber 1.3 mm 
tfmige.-From Quebec and Vermont through western New England 

W i Vi t 1V,lnsylvi,nia - Maryland, and Atlantic States to 
Western Florida and west to the Rocky Mountains from Southern 
Alberta to Northern New Mexico. 

Sulphite Pulp 

Yield 1,035 lb. Easily bleached. 


Easily pulped. Very weak. Excellent color. 
Possible uses.—Same as aspen. 

Soda Pulp 
Yield 1,030 lb. 

Character.—Soft and easily bleached. 
Possible uses.—Same as aspen. 

Mechanical Pulp 
Yield 2,1.80 lb. 


Character.—Short-fibered, weak, good color. 

Possible Uses. As a filler when used with longer-fibered stocks. 
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Cucumber.— Magnolia acuminata. Wt. 27 11>. Fiber I 3 nun. 

Range. —From Western New York through Southern Ontario to 
Southen Illinois ami south in the Appalachian Mountains to South¬ 
ern Alabama and Northeastern Mississippi; Central Kentucky and 
Tennessee. 

Sulphite Pulp 
Yield 1,250 lb. 

Character.—Easily pulped, very weak. Dark colored. Dillioult to 
bleach. 

Possible uses.—Few. 



Fig 52.—The most imjjurhuit mini in the loaning cami>—the cook. 


Soda Pulp 
Yield 1,200 lb. 

Character.—A little harder to reduce and bleach than aspen. 
Possible uses.—Same as aspen. 

Cypress .—Taxodium distichum. Wt. 27 lb. Filler 3.3 mm. 

Range. —From Southern Delaware to Florida; westward in the Gulf 
coast region to Texas and northward through Louisiana, Arkansas, 
and Eastern Mississippi and Tennessee, Southeastern Missouri, 
Western and Northwestern Kentucky, Southern Illinois, and South¬ 
western Indiana. 

Sulphite Pulp 

Yield 1,160 lb. Very difficult to bleach. 

Difficult to cook. Poor strength and color. 
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Possible uses.—Few. 

Sulphate Pulp 
Yield 1,350 lb. 

Character.—Fiber long but tender. 

Possible uses.—As a substitute for white spruce. 

Douglas Fir.— Pmulotsuga taxifolia. Washington and Oregon. Wt. 
28 lb. Fiber 4.4 mm. Montana and Wyoming. Wt. 25 lb. Fiber 

Range. —Rocky Mountain region northward to Central British Co¬ 
lumbia; Pacific Coast. 

Sulphite Pulp 

Yield 1,200 lb. Difficult, to bleach. Hard to pulp. 

Fair strength. Poor color. Pitchy. 

Possible uses.—Few. 

Sulphate Pulp 
Yield 1,178 lb. 

Character.—Cood grade, of kraft pulp but not as strong as white 
spruce. 

Possible uses.—Similar to white spruce. 

Mechanical Pulp 

Because of high pitch content is probably unsuitable for the pur¬ 
pose. 

Elm, Cork.— Ulmits racemosa. Wt. 36 lb. Fiber 1.32 mm. 

Range— From Quebec through Ontario, and south through North¬ 
western New Hampshire to Southern Vermont ; westward through 
Northern New York, Southern Michigan, and Wisconsin to North¬ 
eastern Nebraska, Southeastern Missouri and Middle Tennessee. 
Sulphite Pulp 
Yield 1,620 lb. 

Character—More difficult to pulp and bleach than aspen; poor 
color and strength. 

Possible uses.—Few. 

Soda Pulp 
Yield 1,620 lb. 

Character.—Easily pulped and bleached; soft, and short-fibered. 
Possible uses.—Same as aspen. 

Elm, Slippery.— Ulmus pubescens. Wt. 30 lb. Fiber 1.7 mm. 

Range. —From Lower St. Lawrence River through Ontario to North 
Dakota and Eastern Nebraska; south to Western Florida, Central 
Alabama, Mississippi, and Texas. 

Sulphite Pulp 
Yield (?) 

Character.—Difficult to pulp. 
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Soda Pulp 
Yield 1,20.0 lb. 

Character.—Easily pulped. Rather dillin.lt to bleach. Short fil>er. 
Possible uses.—Same as aspen. 

Elm, White.— I'liu its timiricima. Wt 27 lb. Fiber 1.0. inn). 

Range .—From Southern Newfoundland to bake Superior and the 
eastern base of the Rocky Mountains, south to Dakota, Nebraska, 
Kansas, Texas, and Florida. 

Soda Pulp 
Yield 1,080 lb. 

Character.—Easily pulped. Fairly easily bleached. Short liber. 
Possible uses.—Same as aspen. 



Flu. 53.— Douglas fir logs in the slate of Washington. 


Fir, Alpine.— Abies lasiocarpn. Wt. 21 lb. Fiber-. 

Range .—Rocky Mountain region from Colorado to Montana and 
Idaho, and westward through Northern Oregon and northward to 
Alaska. 

Sulphite Pulp 

Yield 1,010 lb. Easily bleached. 

Easily pulped. Good strength. Excellent color. 

Possible uses.—As a substitute for white spruce. 

Sulphate Pulp 
Yield 1,050 lb. 

Character.—Long fiber. Excellent strength. 

Possible uses.—Same as white spruce. 
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Mechanical Pulp 
Yield 2,070 lb. 

Character.—White filter, fair strength. 

Possible uses.—Same as white spruce. 

Fir, Balsam.— Abies balsamea. Wt. '21 lb. Filler 2.7 mm. 

Range. —From Newfoundland and Labrador to Hudson Bay and 
northwestward to Great Bear Lake region, and south to Virginia, 
Michigan and Minnesota. 

Sulphite Pulp 

Yield 970 lb. Easily bleached. 

Easily pulped. Good strength. Excellent color. 

Possible uses.—As a substitute for white spruce. 

Sulphate Pulp 
Yield 1,010 lb. 

Character—High-grade kraft, fiber. 

Possible uses.—Same as white spruce. 

Mechanical Pulp 
Yield 1,9101b. 

Character.—Good liber length, strong and good color. 

Possible uses.—Same as white spruce. 

Fir, Grand.— Abies graiulis. Wt. 23 lb. Fiber 3.2 mm. 

Range. —Coast region from Vancouver Island to California and from 
Washington and Oregon to Northern Idaho and Montana. 

Sulphite Pulp 

Yield 980 lb. Easily bleached. 

Easily pulped. Fair strength. Excellent color. 

Possible uses.—Same as white spruce. 

Mechanical Pulp 
Yield 1,050 lb. 

Character.—Good fiber, color and strength. 

Possible uses.—Same as white spruce. 

Fir, Noble.— Abies nobilis. Wt. 22 lb. Fiber-. 

Range. —Washington to Oregon. Range at present but little known. 
Sulphite Pulp 

Yield 1,010 lb. Easily bleached. 

Easily pulped. Fair strength. Excellent color. 

Possible uses.—As a substitute for white spruce. 

Sulphate Pulp 
Yield 1,080 lb. 

Character.—Good quality of strong pulp. 

Possible uses.—Same as white spruce. 

Mechanical Pulp 
Yield 1,920 lb. 
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Character.—Very Ioiir strong fiber. Good color. 
Possible uses.—Same as white spruce. 

Fir, Red .—Abies magnified. Wt. 'Jo lb. Fiber-. 

Range. —Southern Oregon and California. 

Sulphite Pulp 

Yield 1,080 lb. A little hard to bleach. 

Easily pulped. Good strength. Fair color. 
Possible uses .—As a substitute for white spruce. 
Sulphate Pulp 
Yield 1,150 lb. 

Character.—Good, strong fiber. 

Possible uses.—Same as white spruce. 



Fio. 54.—A raft of spruce logs averaging 78 feet in length in .Southeastern Alaska. 


Mechanical Pulp 
Yield 1,915 lb. 

Character.—Pinkish color. Fair strength. 

Possible uses.—As a substitute for white spruce. 

Fir, Silver .—Abies amabilis. Wt. 22 lb. Fiber-. 

Range. —From British Columbia (Fraser River and southward in the 
Cascade Mountains) to Washington and Oregon. 

Sulphite Pulp 

Yield 1,060 lb. Easily bleached. 

Easily pulped. Fair strength. Excellent color. 

Possible uses.—As a substitute for white spruce. 
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Sulphate Pulp 
Yield 1,100 lb. 

Character.—Long fiber, excellent strength. 

Possible uses.—Same as white spruce. 

Mechanical Pulp 
Yield 1,870 lb. 

Character.—Long fiber of excellent strength; color slightly grayish. 
Possible uses.—Same as white spruce. 

Fir, White.— Abies concolor. VVt. 22 lb. Fiber 3.5 mm. 

Range. —Oregon to Southern California, Arizona and New Mexico to 
Colorado and Utah. 

Sulphite Pulp 

Yield 950 lb. Easily bleached. 

Easily pulped. Good strength. Good color. 

Possible uses.—As a substitute for white spruce. 

Sulphate Pulp 
Yield 1,100 lb. 

Character.—Good strong grade of kraft pulp. 

Possible uses.—Same as white spruce. 

Mechanical Pulp 

Yield 2,010 lb. Satisfactory color. Fair strength. Good fiber. 
Possible uses.—Same as white spruce. 

Gum, Black.— Nyssa sylvatica. Wt. 30 lb. Fiber 1.7 mm. 

Range. —From Maine to Florida and west to Southern Ontario, 
Southern Michigan, Southeastern Missouri and Texas. 

Soda Pulp 
Yield 1,300 lb. 

Character.—Soft; a little harder to cook and bleach than aspen 
Mechanical Pulp 
Yield 2,610 lb. 

Character.—Very short, but tough fiber, very white color. 

Possible uses. As a filler with longcr-filiered stock. 

Gum, Red.— Liquidambar styraciflua. Wt. 27 lb. Fiber 1.0 mm. 
Range. —From Connecticut to Southeastern Missouri and Arkansas; 

south to Florida and Texas. 

Sulphite Pulp 

Yield 1,190 lb. Difficult to bleach. 

Easily pulped. Very poor strength. Dark colored. 

Possible uses.—Few. 

Soda Pulp 
Yield 1,080 lb. 

Character.—A little more difficult to reduce than aspen. Soft and 
hard to bleach. 

Possible uses.—Same as, aspen. 
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Gum, Tupelo. —Ngssa aquatica. Wt. 29 lb. Fiber 1.(5 mm. 

Range .—Coast region from Southern Virginia to Northern Florida, 
and through the Gulf States to Texas; northward through Arkan¬ 
sas, West Tennessee and Kentueky, Southern and Southeastern 
Missouri and Southern Illinois 
Sulphite Pulp 

Yield 1,100 lb. Easily bleached. 

Easily pulped. Poor strength. Fair color. 

Possible uses.—Same as aspen. 



Flo. 55.—Breaking a log jam. 


Soda Pulp 
Yield 1,200 lb. 

Character.—Soft, but harder to bleach than aspen. 

Possible uses.—Similar to aspen. 

Hackberry.— Cettis occiilcntalii. Wt. 30 lb. Fiber 1.1 mm. 

Range .—Widely scattered throughout the United States and Canada. 
Sulphite Pulp 
Yield 1,300 lb. 

Character.—Easily pulped and bleached. Short fiber exceptionally 
light colored. 

Possible uses.—Same as aspen. 

Soda Pulp 
Yield 1,200 lb. 

8 
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Character.—Easily pulped. Rather difficult to bleach. Short fiber 
not very opaque. 

Possible uses.—Same as aspen. 

Hemlock, Carolina.— Tsuga caroliniana. Wt. 30 lb. Fiber -. 

Range. —Mountains of Southwestern Virginia, Western North Caro¬ 
lina, and Northern Georgia; very local. 

Sulphite Pulp 
Yield 1,200 lb. 

Character.—Fairly easily pulped. A little hard to bleach. Good 
strength and fair color. 

Possible uses.—As a substitute for white spruce. 

Sulphate Pulp 
Yield 1,200 lb. 

Character.—Good strong pidp. 

Possible uses.—As a substitute for white spruce. 

Mechanical Pulp 
Probably the same as hemlock. 

Hemlock, Eastern.— Tsuga canadensis. Wt. 24 lb. Fiber 3.0 mm. 
Range. —Nova Scotia to Minnesota, Wisconsin, Michigan, and south¬ 
ward in the Atlantic region along the. mountains to Northern 
Alabama and Georgia. 

Sulphite Pulp 

Yield 1,080 lb. A little hard to bleach. 

Not easily pulped. Good strength. Fair color. 

Possible uses.—As a substitute for white spruce. 

Sulphate Pulp 

Yield 1,150 lb. Good strong pulp. 

Possible uses.—Similar to white spruce. 

Mechanical Pulp 

Yield 2,030 lb. Pinkish color. Short fiber. 

Possible uses.—As a substitute for white spruce. 

Hemlock, Western.— Tsuga heterophylla. Wt. 23 lb. Fiber 2.7 mm. 
Range. —Alaska to Idaho and Montana and southward to California. 
Sulphite Pulp 

Yield 1,050 lb. Easily bleached. 

Easily pulped. Good strength. Fair color. 

Possible uses.—Same as white spruce. 

Sulphate Pulp 
Yield 1,100 lb. 

Character.—Good strong filler. 

Possible uses,—Similar to white spruce. 

Mechanical Pulp 
Yield 2,160 lb. 



PROPERTIES OF AMERICAS PULP WOODS 


115 


Character.—Good strength and liber. Grayish color. 

Possible uses.—Similar to white spruce. 

Hickory, Mockernut .—Ilicoria alba. Wt. 40 lb. Filler 1.4 mm. 
Range. —Ontario to Florida, west to Missouri, Eastern Kansas, Okla¬ 
homa and Texas. 

Sulphite Pulp 
Yield 1,080 lb. 

Character.—Difficult to pulp. Readily bleached. Short fiber. 
Possible uses.—Same as aspen. 

Soda Pulp 
Yield 1,3S0 lb. 

Character.—Readily pulped. Difficult to bleach. Short fiber. 
Possible uses.—Same as aspen. 



Fio. 56.—Cottonwood logs at a paper mill. 


Larch, Western .—Larix occidentalis. Wt. 28 lb. Fiber 2.6 mm. 
Range. —Southern British Columbia and south in the Cascade Moun¬ 
tains to the Columbia River and to Western Montana; also in 
Blue Mountains of Washington and Oregon. 

Sulphite Pulp 

Yield 1,200 lb. Difficult to bleach. Difficult to pulp. Poor strength 
and color. 

Possible uses.—Low-grade wrappings. 

Sulphate Pulp 
Yield 1,290 lb. 

Character.—Good quality of kraft fiber. 

Possible uses.—Same as white spruce. 
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Mechanical Pulp 
Yield 2,100 lb. 

Character.—Brown color, short fiber and fair strength. 

Possible uses.—Where a medium quality of groundwood will an¬ 
swer the purpose. 

Locust.— Robinia pxehdacacia. Wt. 41 lb. Fiber-. 

Range. —From Pennsylvania to Northern Georgia. Widely natural¬ 
ized through cultivation and other agencies throughout the United 
States east of the Rocky Mountains. 

Sulphite Pulp 
Yield 1,970 lb. 

Character.—Difficult to pulp. Very difficult to bleach. Short fiber. 
Possible uses.—Few. 

Soda Pulp 
Yield 1,700 lb. 

Character.—Fairly easily pulped. Very difficult to bleach. Short, 
opaque soft fiber. 

Possible uses.—Same as aspen. 

Magnolia, Sweet.— Magnolia glauca. Wt. 39 lb. Fiber 1.3 mm. 
Range. —Massachusetts (local); from New Jersey to Florida; west 
in the Gulf region to Texas. 

Sulphite Pulp 
Yield 1,080 lb. 

Character.—Easily pulped and bleached. Fair strength. Poor 
color. 

Possible uses.—Can be used without pulps from conifers in manu¬ 
facturing of book, magazine, and similar papers. 

Soda Pulp 
Yield 1,680 lb. 

Character—Easily pulped. Rather difficult to bleach. Soft, 
opaque fiber. 

Possible uses.—Same as aspen. 

Mechanical Pulp 
Probably similar to black gum. 

Maple, Red.— Acer rubrum. Wt. 30 lb. Fiber 0.S mm. 

Range. —From New Brunswick, Quebec, and Ontario to Florida; 
west to Lake of the Woods, Eastern Dakota and Nebraska, Okla¬ 
homa and Texas. 

Sulphite Pulp 
Yield 1,450 lb. 

Character.—Easily pulped and bleached. Very weak and rather 
poor color. 

Possible uses.—Same as aspen. 
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Soda Pulji 
Yielil 1,300 il>. 

Character.—Easily pulped and bleached. Soft opaque and short 
fiber. 

Possible uses.—Same as aspen. 

Mechanical Pulp 

Probably the same as black gum. 

Maple, Sugar.— Acer saccltarum. Wt. do lb. Fiber-. 

Range .—From Southern Newfoundland through Quebec and Ontario 
to Minnesota; south to Northern (leorgia and Western Florida; 
west to Eastern Nebraska, Kansas and Texas. 



Flu. 57.—Some extm-fine spruce at n British Columbia paper mill. 


Sulphite Pulp 
Yield 1,540 lb. 

Character.—Easily pulped and bleached. Very weak but excellent 
color. 

Possible uses.—Same as aspen. 

Soda Pulp 
Yield 1,500 lb. 

Character.—More difficult to pulp and bleach than aspen. Soft, 
opaque, short fiber. 

Possible uses.—Same as aspen. 

Mechanical Pulp 
Probably similar to black gum. 

Oak, Red. —Quercus rubra. Wt. 35 lb. Filler 1.5 mm. 

Range. —Nova Scotia and Southern New Brunswick through Quebec 
and along the north shores of Lake Huron to near Lake Name- 
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kagon; south to Middle Tennessee and Virginia, and along the 
Appalachian Mountains to Northern Georgia; west to Eastern 
Nebraska, Central Kansas. 

Sulphite Pulp 

Yield 1,600 lb. Easily bleached. 

Easily pulped. Very weak. Poor color. 

Possible uses,—Few. 

Soda Pulp 
Yield 1,400 lb. 

Character.—Very difficult to pulp and bleach. 

Possible uses.—Few. 

Oak, White.— Quercus alba. Wt. 37 lb. Fiber 1.5 mm. 

Range. —From Southern Maine to Southwestern Quebec and through 
Central and Southern Ontario, lower peninsula of Michigan and 
Southern Minnesota to Southeasern Nebraska and Eastern Kansas; 
south to Northern Florida and Texas. 

Sulphite Pulp 
Yield 1,600 lb. 

Character.—Difficult to pulp and bleach. 

Possible uses.—Few. 

Soda Pulp 
Yield 1,480 lb. 

Character.—Difficult to pulp and bleach. 

Possible uses.—Few. 

Palmetto, Cabbage. — Sabal palmetto. Wt. 23 lb. Fiber-. 

Range. —Coast region from North Carolina to Florida. 

Sulphate Pulp 
Yield 1,400 lb. 

Character.—Readily pulped to low pressure. Fairly easily bleached. 
Pithy fiber of fair felting properties. 

Possible uses.—In the manufacturing of book, magazine and simi¬ 
lar papers. 

Soda Pulp 

Yield 1,150 lb. of a low-grade pithy fiber. 

Character.—Coarse, tender fiber. Impossible to bleach. Poor 
color. 

Possible uses.—Few. 

Pine, Cuban.— Pinus heterophylla. Wt. 37 lb. Fiber-. 

Range.— i Coast region, from South Carolina to Southern Florida and 
west to Louisiana. 

Sulphite Pulp 

Because of high pitch content is probably unsuitable for this 
purpose. 
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Sulphate Pulp 
Yield 1,650 lb. 

Character.—Strong, but coarse fiber. 

Possible Uses.—Similar to white spruce. 

Mechanical Pulp 

Because of high pitch content is probably unsuitable for this 
purpose. 

Pine, Jack.— Pinus divaricate. Wb 21 lb. Fiber 2.5 mm. 

Range .—New Brunswick to New Hampshire and nest through CircaI. 
Lake and Hudson Bay region to Great. Bear Lake, Mackenzie 
River, and Rocky Mountains; south into northern Maine, northern 
Indiana and Illinois, and central Minnesota. 



Flo. 58.—A pnpor mill in tho Rcrkshiros 


Sulphite Pulp 

Y'leld 1,080 lb. Very difficult to bleach. 

Not easily pulped—fair strength—poor color. 

Pulp shivey and full of pitch. 

Possible Uses.—Mechanical difficulties when running this pulp over 
the paper machine prevent its use in many places. 

Sulphate Pulp 
Yield 1,150 lb. 

Character.—Very strong, tough, fiber. 

Possible Uses.—Similar to white spruce. 

Mechanical Pulp 
Yield 2,130 lb. 

Character.—Gray, somewhat soft, good strength, pitchy, poor 
finish. 

Possible Uses.—Medium grades of groundwood. 
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Pine, Limber.— Finns ftexilis. Wt. 23 lb. Fiber-. 

Range. —Rocky Mountain region from Montana to Western Texas 
and New Mexico; Northern Arizona, Utah, Nevada, and California. 
Sulphite Pulp 
Yield 1,000 lb. 

Character.—Difficult to pulp and bleach. 

Fair strength but shivey and poor color. 

Possible Uses.—Few. 

Sulphate Pulp 
Yield 1,040 lb. 

Character.—Good strength and color. 

Fairly easily bleached. 

Possible Uses.—Similar to white spruce. 

Mechanical Pulp 
Probably the same as white pine. 

Pine, Loblolly.— 1‘inus taecla. Wt. 30 lb. Fiber 3.0 mm. 

Range. —South Atlantic and Gulf States from New Jersey, Southern 
Delaware and West Virginia to Central Florida and west to Eastern 
Texas; northward into Southeastern Oklahoma, Arkansas, and 
southern l>order of Middle and West Tennessee. 

Sulphite Pulp 

Yield 1,140 lb. Difficult to bleach. 

Easily pulped, good strength and color. 

Possible Uses.—As a substitute for white spruce. 

Sulphate Pulp 
Yield 1,420 lb. 

Character.—Strong but coarse fiber. 

Possible Uses.—Similar to white spruce. 

Mechanical Pulp 
Yield 2,450 lb. 

Character.—Short fiber and very pitchy. 

Possible Uses.—Only when mixed with better grades of ground- 
wood fiber. 

Pine, Lodgepole.— Pinus murrayana. Wt. 24 lb. Fiber 2.3 mm. 
Range. —From Alaska and southward through interior British Colum¬ 
bia; the mountains of Washington and Oregon to California; 
plateau east of the Rocky Mountains to New Mexico and Northern 
Arizona. 

Sulphite Pulp 

Yield 1,080 lb. A little hard to bleach. 

Easily pulped. Excellent strength and color. 

Possible Uses.—As a substitute for white spruce. 
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Sulphate Pulp 
Yield 1,120 lb. 

Character and Uses.—Same as white spruce. 

Mechanical Pulp 
Yield 2,1-10 lb. 

Character and Uses.—A little pitchy, but otherwise similar to white 
spruce. 

Note.—The lodgepolc pine which grows in the lowlands in the 
coastal region is very similar to jack pine. The Rocky Mountain 
region lodgepolc pine, huwiwcr, contains much less pitch and is to 
be preferred for sulphite and mechanical pulps. 



Fro. 59.—Disc barkers in a pulp mill. 


Pine, Longleaf.— Pinus palustris. Wt. .'14 lb. Fiber 3.7 mm. 

Range .—Coast region, from Southern Virginia to Florida to Eastern 
Texas; northward in Alabama to the northeastern part of the state 
and Northwestern Georgia. 

Sulphite Pulp 

Yield 1,840 lb. (crude pulp). Cannot Ire economically bleached. 
Very poor color. In general, this wood cannot be considered satis¬ 
factory for sulphite pulp. 

Possible Uses.—Few. 

Sulphate Pulp 
Yield 1,600 lb. 
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Character.—Strong, but coarse fiber. 

Possible Uses.—Similar to white spruce. 

Pine, Norway, Red —Pm us resinosa. Wt. 27 lb. Fiber 3.7 mm. 
Range. —From Newfoundland and along the northern shores of St. 
Lawrence Gulf to Northern Ontario to Southern Manitoba; south¬ 
ward through the Northern States to Massachusetts, Pennsylvania, 
Northeastern Ohio, Central Michigan, Northern Wisconsin, and 
Northeastern Minnesota. 



Flo. 60. -Drum barkers at. a large paper mill. 


Sulphite Pulp 
Yield 1,230 lb. 

Character.—Difficult to pulp and bleach—poor strength. 

Possible Uses.—Few. 

Sulphate Pulp 
Yield 1,350 lb. 

Character and Possible Uses.—Similar to white spruce. 

Mechanical Pulp 

Because of high pitch content is probably unsuitable for this 
purpose. 

Pine, Pinon .—Pinus edulis. Wt. 31 lb. Fiber 2.0 mm. 

Range. —From Colorado through New Mexico to Western Texas. 
Sulphite Pulp 
Yield 1,330 lb. 







PROPERTIES OF AMERICAN PVLPWOODS 


123 


Character.—Easily pulped. Difficult to bleach. Fair strength, 
somewhat shivey, and fair color. 

Possible Uses.—Wrappings. 

Sulphate Pulp 
Yield 1,300 lb. 

Character and Uses.—Similar to white spruce. 

Mechanical Pulp 
Probably the same as white pine. 

Pine, Pitch.— Pinus rigula. Wt. 20 lb. Fiber -. 

Range. —From Southern New Brunswick to Eastern Ontario and 
southward in the Atlantic region to Southern Virginia and along 
the mountains to Northern Georgia, west to Western New York, 
Northeastern Pennsylvania, Eastern Ohio and Kentucky, Eastern 
Tennessee. 

Sulphite Pulp 
Yield 1,250 lb. 

Character.—Difficult to pulp and bleach—poor strength—pitchy. 
Possible Uses.—Few. 

Sulphate Pulp 
Yield 1,430 lb. 

Character and Uses.—Similar to white spruce. 

Mechanical Pulp 

Because of high pitch content is probably unsuitable for this 
purpose. 

Pine, Pond.— Pinus serotina. Wt. 31 lb. Fiber -. 

Range. —Coast region from North Carolina to Florida. Range im¬ 
perfectly known. 

Sulphite Pulp 
Yield 1,300 lb. 

Character.—Fairly easily pulped and bleached. Fair color. 

Possible Uses.—As a substitute for spruce. 

Sulphate Pulp 
Yield 1,400 lb. 

Character.—Strong, but coarse fiber. Fairly easily bleached. Simi¬ 
lar to white spruce. 

Mechanical Pulp 

Probably the same as loblolly pine. 

Pine, Sand.— Pinus clausa. Wt. 29 lb. Fiber-. 

Range. —Coast of Alabama and Western Florida; cast coast of 
Florida from St. Augustine to Halifax River. 

Sulphite Pulp 
Yield 1,300 lb. 

Character.—Difficult to bleach, and shivey. Easily pulped. Fair 
strength. Good color. 
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Possible Uses,—As a substitute for white spruce. 

Sulphate Pulp 
Yield 1,220 lb. 

Character and Uses.—Similar to white spruce. 

Mechanical Pulp 

Because of high pitch content is probably unsuitable for this 
pur] io.se. 



Flo. 61.—Pulpwood in the log pond on tho way to tho Blushers. 


Pine, Scotch.— Pinvs sylvestm. Wt. 37 lb. Fiber-. 

Range. —Europe and Northern Asia up to 700 feet above sea level 
in the far north; 0,500 feet in Southern Europe. 

Sulphite Pulp 
Yield 1,600 lb. 

Character.—Difficult to pulp and bleach, poor strength and pitchy. 
Possible Uses.—Few. 

Sulphate Pulp 
Yield 1,600 lb. 

Character.—Strong, tough fiber. 

Possible Uses.—Similar to white spruce. 
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Mechanical Pulp 

Because of pitch content is probably unsuitable for this purpose. 
Pine, Scrub.— Pinus virginiana. Wt. 2(i lb. Fiber 2.S nun. 

Range. —From New York (Staten Island) to South Carolina and 
Northern Alabama, west into Southern Indiana and Middle 
Tennessee. 

Sulphite Pulp 
Yield 1,000 lb. 

Character.—Difficult to bleach, easily pulped, and good color. 
Possible Uses.—As a substitute for spruce. 

Sulphate Pulp 
Yield 1,250 lb. 

Character.—Strong, but coarse fiber. 

Possible Uses —Similar to white spruce. 

Pine, Shortleaf.— Pinus echinata. Wt. 51 lb. Filler .'i.7 nun. 

Range. —From New York (Staten Island) to Florida and west to 
Southern Missouri, Eastern Oklahoma and Northeastern Texas. 
Sulphite Pulp 
Yield 1,500 lb. 

Character.—Difficult to pulp and bleach. Pitchy. 

Possible Uses.—Few. 

Sulphate Pulp 
Yield 1,450 lb. 

Character.—Strong, but coarse liber. 

Possible Uses.—Similar to white spruce. 

Mechanical Pulp 

Because of pitch content is probably unsuitable for this purpose. 
Pine, Sugar.— Pinus lamherliana. Wt. 23 lb. Fiber 4.1 mm. 

Range. —Oregon and California. 

Sulphite Pulp 
Yield 1,010 lb. 

Character.—A little difficult to bleach Easily pulped. Poor 
strength, fair color. 

Possible Uses.—Dark-colored wrappings. 

Sulphate Pulp 
Yield 1,150 lb. 

Character and Uses.—Similar to white spruce. 

Pine, Western Yellow.— Pinus ptmderosa. Wt. 24 lb. Fiber 3.0 mm. 
Range. —From South Dakota, Western Texas, and Mexico to the 
Pacific Coast region and British Columbia. 

Sulphite Pulp 
Yield 1,130 lb. 
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Character.—Difficult to bleach, shivey. Not difficult to pulp. 
Very poor .strength and color. 

Possible Uses.—Few. 

Sulphate Pulp 
Yield 1,100 lb. 

Character.—Fine, high grade, very strong, and tough fiber. 

Possible Uses.—Same as white spruce. 

Mechanical Pulp 
Yield 2,060 lb. 

Character.—Fiters are long, coarse and soft, creamy color and 
somewhat pitchy. 

Possible Uses.—Where a medium quality of groundwood will 
answer the purpose. 

Pine, White .—Pinus strobus. Wt. 22 lb. Fiber 3.8 mm. 

Range. —From Newfoundland and along the northern shores of St. 
Lawrence Gulf to Northern Ontario, Southern Manitoba; south¬ 
ward through Northern and Eastern Minnesota, northeastern and 
eastern lx>rder of Iowa. Northern Illinois, southern shores of Lake 
Michigan, Southern Michigan, Northeastern and Eastern Ohio, and 
along the Allegheny Mountains to Northern Georgia. 

Sulphite Pulp 
Yield 1,210 lb. 

Character.—Difficult to bleach. Difficult to pulp. Fair strength, 
but shivey and poor color. 

Possible Uses.—Few. 

Sulphate Pulp 
Yield 1,100 lb. 

Character.—Excellent strength and color. 

Possible Uses.—Similar to white spruce. 

Mechanical Pulp 
Yield 1,800 lb. 

Character.—Good strength and color, but pitchy. 

Possible Uses.—Similar to white spruce. 

Poplar, Balsam.— Populus balsamijera. Wt. 26 lb. Fiber 1.0 mm. 
Range. —Alaska and Valley of Mackenzie River to Hudson Bay and 
Newfoundland; southward to Northern New England and New 
York, Central Michigan, and Minnesota, Dakota, Northwestern 
Nebraska, Northern Montana, Idaho, Oregon, and Nevada. 
Sulphite Pulp 
Yield 1,300 lb. 

Character.—Easily pulped, excellent color, easily bleached. 

Possible Uses.—Same as aspen. 
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Soda Pulp 
Yield 1,170 lb. 

Character.—Short fiber and soft Easily bleached. 

Possible Uses.—Same as aspen. 

Redwood.— Sequoia sempcri'irens. Wt. 2d lb. Fiber 5.5 mm. 

Range. —From the southern Inirder of Oregon southward in the coast, 
region, 20 to 30 miles inland, through Northern California. 



Fig. 62.—Slasher saws which cut 16-foot logs into 32-inch pulpwood. 


Sulphite Pulp 
Yield 1,100 lb. 

Character.—Difficult to bleach. Easily pulped, fair strength, dark 
colored. 

Possible Uses.—Low-grade wrappings. 

Sulphate Pidp 
Yield 950 lb. 

Character.—Long fibered but tender. 

Possible Uses.—As a substitute for spruce. 

Sassafras .—Sassafras sassafras. Wt. 20 lb. Fiber .9 nim. 

Range. —Widely scattered throughout the eastern liulf of the United 
States. 

Sulphite Pulp 

Character.—Very difficult to pulp. 
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Soda Pulp 
Yield 780 lb. 

Character.—Easily pulped. Difficult to bleach. Short, opaque 
fiber. 

Possible Uses.—Same as aspen. 

Spruce, Black.— Picea mariana. Wt. 23 lb. Fiber 2.6 mm. 

Range. —Newfoundland to Hudson Bay and northwestward to Alaska, 
southward to Michigan, Wisconsin, Minnesota, and in the eastern 
mountains to North Carolina and Tennessee. 

Sulphite Pulp 
Yield 1,050 lb. 

Character—Easily bleached. Easily pulped. Excellent strength 
and color. 

Possible Uses.—Same as white spruce. 

Sulphate Pulp 
Yield 1,150 lb. 

Character and Uses.—Similar to white spruce. 

Spruce, Blue.— Picea parryana. Wt. 23 lb. Fiber 2.S mm. 

Range. —Central ltocky Mountain region—Colorado, Utah, and 
Wyoming. 

Sulphite Pulp 
Yield 1,050 lb. 

Character.—Easily bleached. Easily pulped. Excellent strength 
and color. 

Possible Uses.—Same as white spruce. 

Sulphate Pulp 
Yield 1,150 lb. 

Character and Uses.—Similar to white spruce. 

Spruce, Engelmann.— Picea engelmanni. Wt. 21 lb. Fiber 3 mm. 
Range. —Northern Arizona and through the Rocky Mountain region 
to British Columbia. 

Sulphite Pulp 
Yield 990 lb. 

Character.—Easily bleached. A little hard to pulp—excellent 
strength. Excellent color. 

Possible Uses.—Same as white spruce. 

Sulphate Pulp 
Yield 1,000 lb. 

Character and Possible Uses.—Similar to white spruce. 

Mechanical Pulp 
Yield 2,100 lb. 

Character.—Strong fiber of good color. 

Possible Uses.—Same as white spruce. 
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Spruce, Norway.— Picen ercelsa. Wt. 30 ll>. Fiber-. 

Range .—From the Urals and Lapland to the Pyrenees and Alps. 
Sulphite Pulp 
Yield 1,350 lb. 

Character.—Slightly more difficult to reduce than white spruce. 
Good strength and color. 

Possible Uses.—Same as white spruce. 

Sulphate Pulp 
Yield-lb. 

Character.—Easily pulped, good strength 
Possible Uses.—Same as white spruce. 



Fio. 63.—A pulpwood stacker. 


Mechanical Pulp 
Yield 2,400 lb. 

Character.—Excellent color and strength. 

Possible Uses.—Similar to white spruce. 

Spruce, Sitka.— Picea sitchensis. Wt. 24 lb. Fiber 3.5 mm. 

Range .—Coast region (extending inland about 50 miles) from Alaska 
to Northern California. 

Sulphite Pulp 
Yield 1,080 lb. 

Character.—Easily bleached. Easily pulped. Excellent strength 
and color. 

Possible Uses.—Same as white spruce. 
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Sulphate Pulp 
Yield 1,150 lb. 

Character and Uses.—Similar to white spruce. 

Mechanical Pulp 
Yield 2,040 lb. 

Character.—Slightly grayish color. 

Possible Uses.—Similar to white spruce. 

Spruce, White.— Picca canadensis. Wt. 24 lb. Fiber 2.S mm. 

Range. —Newfoundland to Hudson Bay and northwestward to Alaska; 
southward to Northern New York, Michigan, Wisconsin, Minne¬ 
sota, South Dakota, Montana and British Columbia. 

Sulphite Pulp 
Yield 1,030 lb. 

Character.—Easily bleached. Easily pulped. Excellent strength. 
Excellent color. 

Possible Uses.—White spruce is considered the standard sulphite 
pulpwood and is used for news, wrapping, book, high-grade print¬ 
ings, etc. 

Mechanical Pulp 
Yield 2,400 lb. 

Character.—Excellent color and strength. 

Possible Uses.—For practically every purpose where groundwood 
pul]) is required. 

Sycamore.— Platanus occidentals. Wt. 29 lb. Fiber 1.7 min. 

Range. —Southeastern New Hampshire and Southern Maine to North¬ 
ern Vermont and Bake Ontario; west to Eastern Nebraska and 
Kansas; south to Northern Florida, Central Alabama, Mississippi, 
and Texas. 

Sulphite Pulp 
Yield 1,300 lb. 

Character.—Soft, easily bleached. 

Possible Uses.—Similar to aspen. 

Soda Pulp 
Yield 1,300 lb. 

Character.—Soft, easily bleached. 

Possible Uses.—Similar to aspen. 

Tamarack.— Larix laricina. Wt. 31 lb. Fiber 2.6 mm. 

Range .—From Newfoundland and Labrador to Northern Pennsyl¬ 
vania, Northern Indiana, Illinois, Minnesota, and northwestward 
to the Mackenzie Valley. 

Sulphite Pulp 
Yield 1,270 lb. 
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Character.—Difficult to bleach. Difficult to pulp, good strength, 
poor color. 

Possible Uses.—Low-grade wrappings. 

Sulphate Pulp 
Yield 1,400 lb. 

Character.—Strong, tough pulp. 

Possible Uses.—Similar to white spruce. 

Mechanical Pulp 
Yield 2,020 lb. 

Character.—Short fibered and gray color. 

Possible Uses.—As a substitute for white spruce. 

Tulip Tree, Yellow Poplar.— Liriodendron tuUpijem. Wt. 20 lb. 
Fiber 1.8 mm. 

Range .—From Rhode Island to Southwestern Vermont and west to 
Lake Michigan; south to Florida, Southern Alabama, and Missis¬ 
sippi, west of Mississippi River in Southeastern Missouri and 
adjacent Arkansas. 

Sulphite Pulp 
Yield 1,170 lb. 

Character.—Easily pulped, poor color, difficult to bleach. 

Possible Uses.—As a substitute for aspen. 

Soda Pulp 

Yield 1,150 lb. Soft and easily bleached. 

Possible Uses.—Same as aspen. 

Willow, Black.— Salix nigra. Wt. 21 lb. Fiber 0.8 mm. 

Range .—New Brunswick to Southern Florida and west to Eastern 
Dakota, Nebraska, Kansas, Oklahoma, Southern Arizona, and 
south into Mexico; in California from the Sierra Nevada lo Colusa 
County and Sacramento River. 

Sulphite Pulp 
Yield 1,100 lb. 

Character.—Easily bleached. Easily pulped. Very weak. Excel¬ 
lent color. 

Possible Uses.—Same as aspen. 

Soda Pulp 
Yield 950 lb. 

Character.—Soft and easily bleached. 

Possible Uses.—Similar to aspen. 

Willow, Longleaf.— Salix fluviatilis. Wt. 23 lb. Fiber .7 mm. 

Range .—Quebec and southward through Western New England to 
the Potomac River; northwestward to the Arctic Circle, British 
Columbia and California; southward to Northern Mexico and 
Lower California. 



132 


PULPWOOD AND WOOD PULP 



Fig. 64.—Spraying a pile of pulpwood to reduce the fire hazard. 
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Sulphite Pulp 
Yield 1,100 II). 

Character.—Easily pulped and bleached. Very weak and poor 
color. 

Possible Uses.—Same as aspen. 

Soda Pulp 
Yield 1,030 lb. 

Character.—Easily pulped. Rather difficult to bleach. Soft 
opaque and short fiber. 

Possible Uses.—Same as aspen. 

Mechanical Pulp 
Possible Uses.—Same as aspen. 

Yucca. —Yucca constricta. Wt. IS lb. Fiber-. 

Range .—Southwestern Texas to Southern Arizona; Northern Mexico. 
Soda Pulp 
Yield 730 lb. 

Character.—Readily pulped. Rather dillieult to bleach. Short 
pithy fiber. 

Possible Uses.—Few. 
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TIMBER SUPPLY 




CHAPTER IX 
FOREST REGIONS 

Thorn lias always boon a groat rloal of popular misinfor¬ 
mation as to tho timbor supply of North Amorioa. 

On the one hand, wo wore once told that tho forests of the 
United States—and even more so those of Canada—wore 
inexhaustible, and that Nature loft to herself would continue 
to supply wood for every need. 

On the other hand, there has been an increasing volume 
of public statement for the last generation calling attention 
to the heavy inroads made upon our forest resources by 
cutting, fire, storm, insects and fungi and predicting a tim¬ 
ber famine within a short time. 

As usually happens, both optimist and pessimist, have 
overstated their cases. The true situation is neither so 
optimistic as viewed by the one nor so pessimistic as seen 
by the other. But the pessimist may lead us less seriously 
astray, since it is better to fear the worst and take some 
measure of precaution against disaster than to anticipate a 
perpetual bounty which can never be realized. 

We can say with some assurance of certainty that the 
quantity of timber now standing in North America is not 
more than half the original supply—and that of the half 
which has disappeared, fully as much has been destroyed 
by fire as has served any useful purpose. Moreover, the 
bulk of this half of the forest resources with which the Con¬ 
tinent was endowed has gone within the past 50 years—and 
depletion is still going ahead rapidly. Fires still rage and 
cutting still goes on to supply the public demand for the 
wide variety of forest products that cheap and abundant 
timber has taught us to regard as necessary. 

The pessimist notes the great volume of wood cut every 
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year, the millions of acres of once productive land devas¬ 
tated by fire, and is certain that the end is near. 

The optimist sees old New England still supplying large 
amounts of lumber and pulpwood long after nearly all her 
virgin forest is gone, he looks at abandoned fields thickly 
set by nature with thrifty young pines and heavy yields of 
cordwood cut generation after generation from the same 
land and he thinks that the situation isn't so bad after all. 
In the South, pine comes on rapidly, and on the West Coast 
redwood and Douglas fir, with fire prevention after cutting, 
reproduce more wood fiber per acre per year than grows any¬ 
where else in America. 

The situation is serious, and already the pinch of timber 
shortage has affected many localities and many industries 
both far and near, but it is by no means hopeless. Accurate 
data are lacking, but we know the main outlines of the 
problem of our timber supply and the most important 
factors in its solution. We will have less timber before we 
have more, but there is no good reason why the North 
American Continent should not indefinitely supply all the 
wood needed by its citizens for every purpose with some 
balance for export, once we get all our forest land upon a 
producing basis. The pinch will come in the period be¬ 
tween the exhaustion of the greater part of our virgin 
timber and the coming to harvest of a second crop grown 
under forestry methods. Stated differently, we may be in 
worse straits 30 years hence than 00 years after that time. 
It will be like, the time “between hay and grass” which 
the western stockman is called upon to endure every spring, 
and for which sometimes he is not fitly prepared. 

There are five great forest regions in North America— 
the Northern, Southern, Central, Rocky Mountain and 
Pacific Coast, with the first three widely separated, except 
in the far North, from the last two by the treeless stretches 
of the Great Plains. (See Frontispiece). There is much 
overlapping of types and mixture of species, but the chief 
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characteristics of the forest growth in each of these regions 
are clearly distinguishable. 

The Northern Forest—The Northern forest, confined to 
the higher elevations along the Southern Appalachians, 
widens out to cover New York, New England, the Lake 
States and Canada east of the prairie provinces. It was 
originally a region in which the conifers greatly predomi¬ 
nated and where the white and red pine, the red and white 
spruce, balsam fir, hemlock, white cedar, tamarack and jack 
pine attained their best development. There were areas in 
which hardwoods were mixed with conifers, and many 
splendid stands of beech, birch, maple, elm, ash, basswood, 
oak, poplar and other species, but white pine and spruce 
were the foundation of the great lumber industry of the 
continent, and spruce anti poplar the basic material for a 
later but no less important paper industry. 

The original area of this Northern forest in the United 
States was perhaps 150 million acres with a total stand of 
all kinds of timber equivalent to 1,000 billion bd. ft. In¬ 
adequate as are the estimates of the forest resources of the 
United States, they arc better than the estimates for Can¬ 
ada. It is probable, however, that the original area of mer¬ 
chantable (but not all accessible) forest in the eastern part 
of the Dominion was not less than 200 million acres with a 
stand of 600 billion bd. ft. making a combined area of 350 
million acres with a stand of 1,600 billion bd. ft. for the 
Northern forest in the two countries. 

Today there is not over 40 per cent as much timber stand¬ 
ing in this area as there was when settlement began, and, 
as noted elsewhere, the bulk of it has gone within the last 
two generations. 

The Southern Forest—The Southern forest was also pre¬ 
dominatingly one of coniferous species—and chiefly the 
yellow pines, longleaf, shortleaf and loblolly. It covered 
large portions of the South Atlantic and Gulf States, extend¬ 
ing far back into those States and up to Arkansas and Okla- 
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homa. There were also large local areas of cypress, some of 
cedar and much hardwood in some sections. 

The original area of this forest was perhaps 220 million 
acres with a stand of 1,000 billion bd. ft., of which only 
40 per cent is estimated to remain today. The Southern 
forest has furnished a wealth of structural material and 
of naval stores but until the recent application of the sul¬ 
phate process to the yellow pines, it has been little drawn 
upon for paper-making supplies. A rather rapid develop¬ 
ment in this respect is predicted for the future because of 
the present cheapness of yellow pine pulpwood compared 
with Northern spruce and hemlock. 

The Central Hardwood Forest.—The Central forest re¬ 
gion of the United States lies between the Northern and 
Southern, starting on the Atlantic Coast and expanding 
westward to the prairie states. It is primarily a hardwood 
forest and has no counterpart in Canada, as the hardwoods 
do not thrive so well in the more northern latitudes. 

The Central forest region is the home of the finest hard¬ 
woods that modern civilization has had available for a 
multitude of uses. Here it was that oak, ash, beech, wal¬ 
nut, hickory, chestnut, yellow poplar, basswood, cotton¬ 
wood, sycamore, gum, cherry and other species reached 
their largest dimensions and heaviest stands, growing in 
mixtures of the richest profusion. It is no uncommon 
thing for the hardwood lumberman to have to manufacture 
as many as 20 distinct species of timber, each with its own 
qualities, grades and sizes, while the uses to which these 
products are put in the arts and industries mount literally 
into hundreds and hundreds. 

This forest supplied little pulpwood except the true 
poplars (cottonwood and aspen) until the soda process 
was turned to the gums, yellow poplar (tulip-tree) and 
other hardwoods with increasing use of these species as 
noted elsewhere. 

The Central hardwood forest is the most difficult of all 
types to estimate either as to original or present areas and 
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stands. It may once have covered as much as 280 million 
acres with a stumpage equivalent to 1,400 billion bd. ft. 
while now it is doubtful if the stand is more than 250 bil¬ 
lion ft. 

While this type of forest has not been subject to as 
devastating fires as the northern and western coniferous 
forests, it occupied much of the richest agricultural land 
of the continent, so that clearing for early settlement took 
heavy toll of nature’s bounty. This is the region of the 
typical farm woodlot, which while in every way a desirable 
farm adjunct, often represents but a heavily culled, neg¬ 
lected fragment of the original forest. 

The Rocky Mountain Forest.—The Rocky Mountain type 
of forest, found only on the higher elevations in the arid 
southwest, comes to lower elevations as we go northward 
and is the prevailing type in Canaria west of t he Plains 
except for the Coast type in British Columbia. 

This is entirely a coniferous forest so far as practical 
uses are concerned except for occasional stands of the 
poplar family or, in the north, white birch. It contains 
more Western yellow pine than all other species combined 
and this is the only one of much commercial importance 
in the more southerly portion. Further to the north there 
are also spruce, Douglas and white fir, lodgepole pine, larch, 
Western hemlock, Western red cedar and Western white 
pine. 

Due to the frequent occurrence of long dry seasons, the 
rugged topography and the sparseness of population, fire 
has done tremendous damage throughout the Rocky Moun¬ 
tain region and the quantity of timber so destroyed is many 
times in excess of that which has been cut and put to any 
useful purpose. The story is the same whether one views 
the fire-swept mountain slopes and plateaus of Colorado, 
the great barrens caused by fire in the interior of British 
Columbia or the hundreds of miles of killed timber along 
the Yukon river. 

Such estimates as have been made indicate an original 
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area of 110 million acres and a stand of 400 billion ft. for 
the Rocky Mountain forest in the United States, with a 
stand of 220 billion ft. remaining at this time. Canadian 
data make it a reasonable assumption that this type of 
forest in British Columbia once covered 80 million acres, 
but hundreds of billions of feet of timber have been de¬ 
stroyed by fire so that the stand is now reduced to about 
136 billion ft., making a present estimated stand of 356 
billion feet in the Rocky Mountain forest of North 
America. 



Fig. 68.—The tundra country in Alaska. This is characteristic of the Arctic 
slopes of North America. 


The principal utilization of this forest so far has been 
for lumber, poles and railroad ties. There are a number of 
localities suitable for the manufacture of pulp and paper 
in respect to wood supply and possibility of waterpower 
development, but such locations are a long distance from 
points of consumption which are generally now supplied 
with paper products on competitive freight rates from 
well-established operations in other regions. 

There is only one paper mill of any consequence in the 
entire Rocky Mountain region. This is near Spokane, 
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Washington, and uses about 30.000 cords of wood yearly 
in the production of news-print paper. Some of the pulp- 
wood used in this mill is brought by rail from points more 
than 150 miles distant. 

A recently built board mill in Denver is reported to use 
some wood cut within 30 or 40 miles of that city. 

The Pacific Forest.—The Pacific Coast type of forest, 
while not so large in area as some other types, contains 
some of the most useful species, and by far the largest 
trees and densest growth of wood per acre known anywhere 
in the world. There are a few localities with a small 
amount of merchantable hardwoods, but these arc insig¬ 
nificant in comparison with the magnificent stands of pine, 
fir, redwood, spruce, hemlock and cedar. 

Lying to the west of the Rocky Mountain region, this 
type of forest attains its perfection in Pacific drainage 
areas of California, Oregon, Washington, British Columbia 
and Southeastern Alaska. Its total original area in the 
United States was perhaps 90 million acres with a stand 
of 1,400 billion bd. ft. and in British Columbia 15 million 
acres with 300 billion ft. of stumpage. Today there is said 
to be about 1,130 billion ft. of merchantable timber of this 
type in the United States, some 230 billion ft. in British 
Columbia and in the neighborhood of 80 billion ft. in 
Southeastern Alaska, which is not far from the original 
amount in the latter region as little cutting has yet been 
done. It is somewhere near the truth to say that in the 
Pacific Coast type of forest from California to Alaska, 
there is now standing 1,440 billion bd. ft. of merchantable 
timber according to present standards of utilization or half 
of the saw timber supply of North America north of the 
Rio Grande. 

Fire has done great damage in some portions of this 
region, but not so universally as in the Rocky Mountain 
area. Northward along the Coast the fire hazard becomes 
materially less with increasing summer precipitation. It 
is claimed that 30 per cent of the original Douglas fir area 

to 
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in Oregon and Washington has been devastated by forest 
fires. 

The Pacific Coast has long been an important source of 
supply for structural materials in wood and is destined to 
much greater development in this respect with the pro¬ 
gressive cutting out of the virgin stands of eastern and 
southern timber. 

The manufacture of pulp and paper has also attained 
considerable volume on the Pacific Coast with the past 15 
or 20 years, supplying most of the home market and an 
important export trade. Expansion of this industry is not 
so much a question of raw materials and waterpower as of 
prices, freight rates and markets. 
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WHAT WE HAVE 

In the United States—Any approach to a flat statement 
as to the forest area and the quantity of timber yet stand¬ 
ing in North America must be made with many reserva¬ 
tions and qualifications. A tree census is not possible and 



Fio. 69.—Typical forest on the west slope of the Cascades in Central Oregon. 
Timber mostly Douglas fir. 


such estimates as we have are compilations from scattered 
and too often fragmentary data, pieced together with some 
skill to make an inadequate picture of the situation. The 
total land area of North America is easily computed from 
extensive surveys and accurately determined geographical 
points. We also know with a reasonable degree of accuracy 
the quantity of timber cut in various forms and at different 
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times in the past, so calculations of total cut are feasible. 
But the charting of our forest-fire losses and the measure¬ 
ment of our remaining timber stand with respect to species, 
quantity and quality will not be done with exactitude for 
many years to come. 

However, some taking account of stock is necessary and 
in the absence of a complete inventory of the forest re¬ 
sources of North America, the most reasonable estimates 
serve a useful purpose. Such considerations must be borne 
in mind in reading the figures contained in this book. Few 
of them are original with the author, nor arc they with any 
other one individual, but he hopes to present data whose 
errors are on the side of conservatism. 

Saw Timber .—The total present stand of saw timber 
in the United States is estimated to be 2,200 billion bd. ft. 
on an area of 250 million acres in addition to which there 
is about 130 million acres carrying a cordwood stand of 
some value and 80 million acres of potential forest land 
which has been so severely cut and burned that nature 
unaided will not be able to produce a commercial timber 
crop upon it within a reasonable period of time. 

Summing up the available data we get the following: 


Estimated Stands or Meimtiavtable Saw Timbre in the United States 


Forest Regions 

Billion board feet 

Original 

Present 

Northern. 

1,000 

200 

Southern. 

1,000 

.500 

Central. 

1,400 

150 

Rocky Mountain. 

400 

220 

Pacific Coast. . 

1,400 

1,130 

Total . 

5,200 

2,200 


Stated in other fashion, nearly 60 per cent of the mer- 
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charitable saw timber of the United States has been utilized 
or destroyed and the bulk of it has gone in the past 50 
years. 

Hardwoods .—It is far more difficult to make an estimate 
of the quantities of the respective hardwoods than of the 
total stand since there are so many degrees of mixture. 
The Forest Service estimate of merchantable hardwoods 
in the eastern United States is approximately as follows: 


Species 

Billion 
lward feet 

Species 

Billion 
hoard feet 

Oak... .... 

157 

Ash 

10 

Birch, 1 icecli and maple.. 

91 

Yellow poplar.. 

10 

Red gum. 

44 

Others... 

102 

Chestnut . 

19 



Hickory 

16 

Total 

400 

Cottonwood and aspen . 

11 




The oaks are among the most widely distributed hard¬ 
woods, but practically half of the total stand is credited 
to the South Atlantic and Gulf States and about 40 per 
cent to the Central States. Most of the birch, beech and 
maple is in the Central and Lake States. The heaviest 
stands of red gum are in the lower Mississippi region with 
a considerable proportion in the South Atlantic States. 
Because of the chestnut blight, that valuable species has 
been destroyed in the northern part of its range and the 
disease is spreading fatefully to all sections where the 
chestnut has been an important timber tree. Cottonwood 
and aspen, excellent woods for paper making through the 
soda process, are seldom found in heavy stands. Most of 
the aspen is in New England and the Lake States, while 
cottonwood is most abundant in the valleys of the Missis¬ 
sippi and its tributaries. 

Taking all the eastern hardwoods together, 29 per cent 
of the total estimated stand is in the Central States, an 
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equal amount in the lower Mississippi region, 18 per cent 
in the South Atlantic and east Gulf States, 15 per cent in 
the Lake States and the balance of 9 per cent in the Middle 
Atlantic and New England States. 

Softwoods .—The stand of saw timber of eastern soft¬ 
woods is estimated at 380 billion bd. ft. as follows: 


Species 

Billion 
Board feet 

Species 

Billion 
hoard feet 

Southern yellow pine ,.. 

250 

While and Norway pine 

22 

Hemlock ... 

30 

Other 

20 

Spruce and fir 

30 



Cypress . 

22 

Total . 

380 


As is generally known, the southern yellow pines and 
cypress characterize the South Atlantic and Gulf States, 
hemlock and white pine are chiefly in New England and 
the Lake States, and more than 87 per cent of the spruce 
and fir in New York and New England. 

The western softwoods in the United States are assumed 
to total about as follows: 


Species 

Billion 
board feet 

Species 

Billion 
board feet 

Douglas fir. 

500 

Western red cedar. 

53 

Western yellow pines 

250 

Bodgepolo pine .... 

44 

Western hemlock 

95 

Spruces .. . . 

40 

True firs.. 

90 

Other 

69 

Redwood. . 

72 



Western white and sugar 


Total. 

1,360 

pine. 

57 




All of these species except redwood are found to some 
extent in the Rocky Mountain as well as the Pacific Coast 
region. Lodgepole pine and the spruces occur in materially 
larger quantities in the Rocky Mountain region than on 
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the Coast and about one-third of the total stand of western 
yellow pine is in the former area. Altogether, however, 
but 16 per cent of the total stand of western softwoods is 
in the Rocky Mountain forest types with the balance in 
the Pacific Coast region. 

Douglas fir is by far the most important timber species 
in the United States today. It will be noted that the 
present stand of this species alone is more than double 
the combined total of the several Southern yellow pines. 
In fact, it is equal to twice the Southern pine stand plus 



Fio. 70.—Typical upland country in Labrador. 


all the eastern hemlock, spruce, fir, white and Norway pine. 
In addition, Douglas fir is the leading species in British 
Columbia, where the estimated stumpage is not less than 
76 billion bd. ft. Douglas fir occurs widely through the 
Rocky Mountain region, but the best development is 
reached west of the Cascades in Oregon and Washington 
and more than 85 per cent of the total stand in the United 
States is in these two states. 

The western pines are valuable lumber species but never 
likely to be much used for pulp, nor are redwood and 
western red cedar, two uniquely valuable species for a wide 
variety of purposes and especially where durability is re¬ 
quired. 
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The western hemlock, the true firs and the spruces, now 
furnish the chief pulpwood supply for the Pacific Coast 
sulphite and groundwood mills, while Douglas fir is used 
for sulphate pulp. At the same time, the hemlock and 
spruce are regularly manufactured into lumber, as are the 
related eastern species. Washington and Oregon are now 
the largest lumber producing states in the Union and will 
remain so for many years to come. 

In Canada.—Even more than in the United States, satis¬ 
factory data are lacking in Canada upon the quantity and 
quality of the species which make up the forest resources 
of the Dominion. Nevertheless, it is necessary to use such 
figures as may be available, remembering that they are 
subject to rather wide revision as time goes on. 

A recently published estimate upon the total timber 
supply in Canada is as follows: 


Region 

Billion Ixrnrd feet 

Total 

Softwoods 

Hardwoods 

Eastern provinces. 

300 

100 

400 

Prairie provinces. 

140 

85 

225 

British Columbia. 

360 

2 

362 

Total. ... 

800 

187 

987 


It is also estimated that of this total stand, equivalent 
to 987 billion bd. ft., 560 billion bd. ft. or 57 per cent is 
of saw timber size. The latter figure substantially corre¬ 
sponds to the estimate of the total volume of saw timber 
in Canada that has been current for the past 20 years. 

Estimates as to the total extent of the forests of Canada 
are especially difficult because of the extensive regions 
which are on the border line between forest and barren 
land. It seems a fair assumption, however, that the non- 
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agricultural area capable of producing some kind of forest 
amounts to nearly one million square miles or about 600 
million acres, and that 50 per cent of this area or 300 million 
acres now carries a merchantable stand of saw timber or 
pulpwood. More than half of the total land area of the 
Dominion is classified as having no value at this time for 
either agriculture or timber. 

The latest estimates of the forest areas and timber stands 
of Canada are those prepared by the Dominion Forestry 
Branch for the Empire Forestry Conference in August, 
1923, and made available after the text of this book was in 
type. The unit of volume in these estimates is the cubic 
foot, and it is calculated that 219 cu. ft. of standing timber 
is equivalent to 1,000 bd. ft.; that 117 cu. ft. of pulpwood 
is equivalent to one cord, and that 95 cu. ft. of hardwoods 
is equivalent to one cord of fuelwood. These estimates are 
summarized in the following tables. 

It is especially to be borne in mind that there is a great 
deal of timber in both Canada and the United States which, 
notwithstanding fair quality and stand, is wholly inacces- 


Olassification ok Land Surface of Canada (Square Miles) 




Forest 




Agricul¬ 

tural 

land 

Mer¬ 

chant¬ 

able 

Unprof¬ 

itable 

or 

inacces¬ 

sible 

Total 

Other 

land 

Total 

nrca 

Prince Edward Island . 

Nova Scotia 

New Brunswick 

Quebec... 

Ontario 

Manitoba . . . 

Saskatchewan... .. . 

British Columbia. 

Alberta 

Territories.. . 

1,700 
.'1,600 
6.000 
40,000 
60,000 
57.BOO 
113,000 
20,700 
120,400 

300 

2,900 

15,000 

200,000 

75,000 

27,600 

25,000 

50,000 

60,000 

1 ,000 

1 

300 
11,375 
18,750 
500,000 
240,000 

137,600 
50, (XX) 
150,000 
77,900 
10,000 

' 

184 

6,093 

3,161 

150,865 

65,880 

37,026 

79,808 

182,716 

45,625 

1,404,353 

2,184 

21,068 

27,911 

690,865 

365,880 

231,926 

242,808 

353,416 

252,925 

1,414,353 

Total. . 

431,700 

456,800 

739,125 

1,195,925 

1,975,711 

3,603,336 

Per cent of total land.... 

12 

13 

■1 

33 

55 

100 
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Estimated Stand op Timber of Merchantable Size in Canada (1,000 
cu. ft.) 


Species 

Saw 

material 

Pulp wood, 
fuel wood, 
ties, poles, 
posts, etc. 

Total 

Softwood 




Spruce.. 

25,264,715 

44,783,154 

70,047,869 

Balsam. , 

10,516,820 

19,203,440 

29,720,260 

Jack pine. 

3,996,530 

25,254,492 

29,251,022 

Cedar... 

17,979,240 

4,065,701 

22,045,001 

Douglas fir 

10,512,000 

374,400 

16,887,000 

Hemlock 

14,879 518 

1,205,136 

16,144,654 

White pine .... 

3,827,025 

4,559,958 

8,380,983 

Red pine 

806,145 

1,632,735 

2,498,880 

I,arch . 

732,115 

710,184 

1,442,299 

Western yellow pine . . 

876,000 

117,000 

993,000 

Yellow cypress 

870,000 

117,000 

993,000 

Total. 



198,409,968 

Hardwood 




Poplar.... 

3,234,630 

20,315,480 

29,550,110 

White birch.. 

1,188,045 

5,599,100 

6,787,145 

Yellow birch 

2,278,095 

3,003,550 

5,282,245 

Maple. 

1,359,114 

2,071,125 

4,030,240 

Beech . 

401,979 

741,734 

1,143,713 

Basswood 

242,214 

302,100 

544,314 

Elm ..• 

195,780 

235,298 

431,083 

Ash. 

120,669 

213,250 


Cottonwood. . 

172,572 


1 

Oak . 

43,143 

58,330 


Alder. 


4,750 

4,750 

Total ... 

9,236,847 

39,144,717 

48,381,564 

Grand total . . 



246,791,532 


sible at the present time. Logging is a question of costs 
and transportation, and with increasing timber values forest 
areas are continually being opened up that heretofore have 
been considered unprofitable to operate. We may say with 
certainty that a particular stand of timber is inaccessible 
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today, but it may not be said with any certainty at all that 
the time will not come when means will be found to 
utilize it. 

Other current estimates for the various Canadian prov¬ 
inces run as follows: 

Quebec .—The Province of Quebec, including Ungava, 
has an area of 735,000 sq. mi. or some 470 million acres, 
of which nearly 60 per cent is classified as barren and of 
little present economic value. This is especially true of 
the immense territory lying between the Labrador Coast 



Flo. 71.—Black spruce at timlier line on a mountain slope near the Arctic Circle. 


and Hudson Bay. The forest area of the province is approxi¬ 
mately 25 per cent of the total. 

Quebec is by far the most important province in Canada 
in present output of forest products and probably contains 
more than half the timber supply of the Eastern part of 
the Dominion. A few years ago the Provincial Forester 
estimated the total stand of pulpwood timber (spruce, bal¬ 
sam, poplar and jack pine) at 360 million cords on 126 
million acres taking everything down to a diameter of 4 
in. This total was arrived at by estimating an average 
of 4 cords per acre or 180 million cords on the 45 million 
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acres of Crown lands under license, 2 cords per acre or 150 
million cords on the 75 million acres of unlicensed Crown 
lands, and 5 cords per acre or 30 million cords on 0 million 
acres of privately owned forest land. As to how much of 
this timber, particularly on the unlicensed Crown lands, 
is of sufficient density and accessibility to warrant logging 
operations is matter for large difference of opinion. Home 
students of the problem maintain that less than half of 
the estimated total of 360 million cords of pulpwood in 
Quebec can really be considered as available for pulp manu¬ 
facture according to present standards. Neither do we yet 
know with any accuracy the total of the large quantity 
of balsam and spruce that has been partially or wholly 
killed by the bud worm in the past 10 years, nor what pro¬ 
portion of this damaged timber may be made into pulp 
before it is destroyed by decay, insects or fire. 

Were there to be no increase over the present rate in 
the cut of softwoods for pulp and lumber in Quebec, and 
were all the estimated stand of 360 million cords accessible, 
the supply would last for 100 years if it were not reduced 
by fire, storms or insects. On the other hand, much pub¬ 
licity has been given to a statement that the available 
supply of timber in eastern Canada will be exhausted in 10 
years. It is sufficiently obvious that neither of these con¬ 
ditions will occur. 

The most recent estimate of the forest resources of 
Quebec in spruce, balsam and jack pine according to natural 
divisions is: 


Quebec 

Cords 

St. Lawrence Valley. . 

185,000,000 

James Bay Slope. 

75,000,000 

Ungava, Labrador and Hudson Bay . 

20,000,000 

Total ... 

280,000,000 
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In addition to the foregoing, there is said to be 2% billion 
bd. ft. of pine, 5 billion bd. ft. of hardwoods and 35 million 
cords of poplar in the St. Lawrence and James Bay areas. 
Putting these species together under a common denomi¬ 
nator gives an equivalent of 165 billion bd. ft. of timber 
on an estimated area of 118 million acres. This is at the 
rate of 1,400 bd. ft. or less than 3 cords per acre for the 
entire area. 

Ontario .—Forest surveys and studies of conditions in 
Ontario have not yet progressed far enough to permit a 
very definite statement as to areas and stands. One esti¬ 
mate is that the total forest area amounts to about 80 
million acres or 34 per cent of the land area of the Province 
and that the entire timber stand is equivalent to 186 billion 
bd. ft., which is at the rate of 2,300 bd. ft. or 4</> cords per 
acre. While the bulk of the timber is of pulpwood char¬ 
acter, there is also a considerable quantity of white and 
red pine, hemlock and various hardwoods. 

Quite naturally more attention has been given to the 
question of pulpwood than to any other aspect of the 
Ontario forests. The official estimate in this respect, made 
a few years ago, was a total of 250 million cords of spruce 
and balsam of which 25 million cords were said to be on 
privately owned lands, 85 million cords on licensed Crown 
lands and 140 million cords on unlicensed Crown lands. 
There is no certainty as to just what proportion of this 
total stand may be commercially accessible, since much 
depends upon future railroad building. However, it is 
probable that the ratio of accessibility will prove materially 
higher in Ontario than in Quebec. 

A typical advertisement for the sale of Crown land 
timber in Ontario is reproduced on page 251. 

New Brunswick .—The total forest area of New Bruns¬ 
wick is about 13 million acres with a stand of some 30 
billion bd. ft., or an average of about 2,500 feet per acre. 
Spruce and balsam are the most important woods and the 
estimated total stumpage of these species is 36 million 
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cords, making an average pulpwood stand of approximately 
3 cords per acre. It is assumed in the foregoing estimate 
that 20 million of the 30 million cords is on some 0 million 
acres of licensed Crown lands, 12 million cords on 4 1 /- 
million acres of privately owned lands and 4 million cords 
on 21/> million acres of settlement lands. Practically all 
of the Crown lands in the Province are under license. 

The budworm has done much damage in New Brunswick, 
and in addition the ratio of total cut to total stand is higher 
than in any other Canadian Province. 

Nova Scotia .—The timberland in Nova Scotia is prac¬ 
tically all in private ownership. There has been heavy 
cutting on the mainland and much damage from fire. 
There is said to be a large amount of spruce and balsam 
on Cape Breton Island which it has not yet seemed profit¬ 
able to operate. 

The estimated stand of spruce and balsam for the entire 
province is 2o million cords. The pulpwood cut is small 
in proportion to the total stand and is chiefly manufac¬ 
tured into groundwood for export. 

Newfoundland .—Although politically not part of the 
Dominion of Canada, Newfoundland geographically should 
be considered in connection with New Brunswick and Nova 
Scotia. 

There are no adequate reports upon the forest area of 
the island nor upon the quantity of standing timber. Much 
of the land surface is very rough and barren but there are 
numerous coves and valleys in which excellent stands of 
spruce are found. 

There is one large paper mill in Newfoundland, with a 
capacity of 200 tons of news print daily, which ships its 
product to English newspapers under the same ownership 
and a current project for a much larger mill on the part 
of other capitalists. Should the latter materialize it is 
likely that these two mills would require the principal part 
of the available pulpwood of the island. 

The coast region of the Labrador peninsula is a depen- 
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dency of Newfoundland. There is a considerable quantity 
of pulpwood timber along the bays and inlets, but no 
authentic information is available as to the total stand 
nor the extent to which it can be profitably utilized. 

The Prairie Provinces .—The three Canadian Prairie 
Provinces—Manitoba, Saskatchewan and Alberta—are 
estimated to have the equivalent of 225 billion bd. ft. of 
timber, of which 77 billion are jack pine, 74 billion poplar 
and 60 billion spruce and balsam. These potential pulp- 
woods thus make up 94 per cent of the total, but because 
of the many scattered and inaccessible stands, the distance 
from market and other economic factors, it is not likely 
that the manufacture of pulp and paper will ever become 
of great importance in this region. 

British Columbia .—British Columbia is large in area and 
includes a striking range of topography, climate and re¬ 
sources. The temperature varies from the southwestern 
Coast where a hard freeze seldom occurs to regions of per¬ 
petual glaciers and winters of Arctic severity; there are 
numberless mountain ranges and massive peaks, an almost 
arid condition in parts of the interior and a yearly precipi¬ 
tation of 100 in. in some parts of the Coast. The Coast 
Range runs up to 10,000 ft. in elevation, while in the interior 
there are 100 peaks exceeding 10,000 ft. in height. Some 
of the finest forests of Douglas fir, Sitka spruce and Western 
red cedar to be found on the Continent grow in the warm 
and humid Coast region near sea level, while in the interior 
there are vast areas above timber line. 

A more thorough job of estimating the forest resources 
of British Columbia has been done than perhaps for any 
other extensive political subdivision of North America. 
The area of the province is 355,855 sq. mi. or nearly 288 
million acres. Of this total, however, it is said that 200,000 
sq. mi., or 56 per cent is incapable of producing forests 
of commercial value; that 145,000 sq. mi. or 40 per cent 
of the area of the whole Province lies above merchantable 
timber line and that 55,000 sq. mi. has soil so rocky or so 
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completely destroyed by fire that natural regrowth of timber 
is impossible. It is calculated that 38 per cent of the area 
of the Province or about 87 million acres is land of a charac¬ 
ter which should be permanently kept growing timber and 
that only 6 per cent is potential agricultural soil. 

It is estimated that the timber on areas totaling 100,000 
sq. mi. or two-thirds of the original forest cover of the 
Province has been totally destroyed by fire and half of 
the remainder seriously damaged. A large proportion of 



Fio. 72.—A typical interior Alaskan scene—Ixith as to mining and timber. 
Small black spruce in the foreground and fire-killed white birch and poplar in the 
background. 


this fire damage, of course, has been in the interior where 
long dry seasons are of frequent occurrence. 

Notwithstanding all this, there is more timber of saw 
size in British Columbia than in all the rest of the Domin¬ 
ion combined. 

According to legal definition, there are 28,000 sq. mi. 
or nearly 18 million acres of “statutory timberland” in 
British Columbia, this meaning a stand of 8,000 bd. ft. or 
more per acre west of the Coast range and of 5,000 bd. ft. 
or more east of that range, 
n 
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The total stand of saw timber in the Province is esti¬ 
mated at 351 billion bd. ft. of which 214 billion bd. ft. or 
61 per cent is in the Coast district and 137 billion bd. ft. in 
the interior. In addition to the saw timber, there is also 
in the Coast region the equivalent of 15 billion bd. ft. of 
piling, poles and pulpwood timber. 

Two-thirds of all the stumpage in British Columbia is 
composed in nearly equal proportions of three species— 
Western red cedar, Douglas fir and spruce, although strictly 
speaking, two or three kinds of spruce enter into the totals 
grouped under that name. Western hemlock and white 
fir make up 28 per cent of the total saw timber in the 
Province, with the remaining 7 per cent distributed among 
half a dozen species of which lodgepole pine is most im¬ 
portant with lesser amounts of Western yellow pine, West¬ 
ern white pine, yellow cypress and larch. 

Of the species commonly used for pulp—spruce, hemlock, 
white fir and cottonwood—there is a stand of about 255 
million cords. The converting factor used in British 
Columbia is 700 bd. ft. to the cord. 

The Coast forests, of course, are much heavier than those 
of the interior, and with the exception of spruce, the largest 
proportion of the most valuable species is in the Coast 
region. Seventy-seven per cent of the western red cedar, 
83 per cent of the Douglas fir, 81 per cent of the western 
hemlock and 58 per cent of the white fir arc in the Coast 
district. On the other hand, 80 per cent of the spruce 
and practically all the lodgepole, Western yellow and West¬ 
ern white pine are in the interior of the Province. 

The most important forest type in British Columbia 
from the pulpwood standpoint is the hemlock-Sitka spruce 
type which is usually found at elevations of less than 500 
ft. This type of forest is estimated to average 38 per cent 
hemlock, 27 per cent spruce and 11 per cent balsam—all 
excellent pulpwoods with the balance chiefly red cedar 
which is the most valuable timber tree on the Coast. 
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East of the Coast Range in British Columbia the original 
forest consisted of at least 60 per cent spruce—fir types, 
made up of combinations of white spruce and alpine fir or 
Engelmann spruce and alpine fir depending upon latitude 
and elevation. Fires have been so destructive in this 
region that in many places only remnants of the original 
forest types remain, or they have been replaced by lodge- 
pole pine. This species has great reproductive power after 



Fia. 73.—A bit of Northern British Columbia near the coast. The lake in the 
foreground furnishes jiower for a paper mill. 


fire since the cones may remain closed until the heat opens 
them and liberates the seeds which make the beginning of 
a new crop of timber following the one the fire destroyed. 

As elsewhere in Canada, much of the land in British 
Columbia is in public ownership. The Province con¬ 
trols nearly 212 million acres and the Dominion nearly 
14Vi> million acres in British Columbia, the latter mostly in 
the C. P. R. belt. Of the estimated 351 billion bd. ft. of 
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saw timber in the Province, 260 billion bd. ft. or 74 per 
cent has been alienated as follows: 



Billion 
board feet 


Billion 
board feet 

Provincial timber licenses. 

161 

Dominion timber licenses 

17 

Crown Krants. 

50 

Provincial pulp leases. .. 

10 

Provincial timber leases... 

22 

Total. 

260 


The Total for North America.—In these discussions no 
reference is made either to the timber supply or the rate 
of its utilization in Mexico. There is one modern pulp and 
paper mill in that country which normally uses some 40,000 
cords of wood yearly. It is situated at an elevation of 
about 9,000 ft. not far from Mexico City and uses local 
timber. There are no accurate estimates of the kinds and 
quantity of timber for the country as a whole and, under 
present conditions, little incentive for its utilization. 

There is a vast area in Canada and Alaska which is 
popularly credited with being forested but which so far 
as we know now can never have any commercial timber 
of value aside from firewood of small size and poor quality. 
This is the “muskeg” country with scattered stands of black 
spruce persisting under such severe climatic conditions that 
a diameter of 2 or 3 inches may represent the growth of 
100 years. 

From the Rio Grande and the Gulf of Mexico to the 
Northern limit of merchantable tree growth in America 
it would appear that there is a total of some 2,800 billion 
bd. ft. of saw timber of which 76 per cent is in the United 
States, 20 per cent in Canada, and 4 per cent in Alaska. 

In addition to the saw timber, there is perhaps the equiva¬ 
lent of 1,700 billion bd. ft. of smaller timber variously suited 
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for pulpwood, posts, poles, cross ties and firewood according 
to species involved. 

Of the species which are most largely used for pulp at 
the present time, there may be the equivalent of 2,000 
million cords in North America. But it must be borne 
in mind that as much as half of this total may be un¬ 
available at present costs and that some of it is likely to 
be permanently beyond possibility of utilization. It must 
also be remembered that these same species are heavily 
drawn upon for other products. Hence any attempt to 



Fia. 74.—Pulpwood cutting at an elevation of 8,000 feet in a California National 

Forcwt. 

predict the length of the pulpwood supply by dividing 
the total of 2,000 million cords by 9 million cords, the 
present annual consumption, is extremely fallacious. 

Neither should any reliance be placed upon statements 
to the effect that we need not worry about a timber short¬ 
age in North America because after the sawtimber and 
pulpwood is mostly cut in the United States and Canada, 
we can draw upon the vast, untouched forests of Russia, 
Siberia and the tropics for our necessary supplies of lumber 
and wood pulp. 

The plain unvarnished truth is that we must produce 
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at home the great bulk of the wood we want or get along 
as best we may without it. 

The only correct approach to this problem is to take up 
in turn each principal wood-using district, analyze the 
situation with respect to stand and possible growth in its 
tributary timber supply, and note the probable future 
development therein. 



CHAPTER XI 

FOREST OWNERSHIP 

In the United States.—Of the 41)0 million acres of forest 
land in the United States, 08 million acres or 21 per cent 
is in some form of public ownership, i.r.. Federal, state or 
municipal, and of the estimated total stand of 2,200 billion 
bd. ft. of saw timber nearly 000 billion bd. ft. or 80 per 
cent is publicly owned. 

Prior to 32 years ago, the settled policy from the time 
of the adoption of the Federal Constitution was to dispose 
of the public lands as rapidly as possible on the theory 
that private ownership of all natural resources was desir¬ 
able, and the best means of promoting material progress. 
Under this plan, the rich agricultural region of the Middle 
West was homesteaded by settlers, practically as large 
an area, including both timbered and farm land, was 
patented to corporations to encourage transcontinental rail¬ 
road building as was granted in homestead and other settle¬ 
ment acts, large amounts of timberland were sold at from 
$1.25 to $2.50 per acre and 100 million acres of the public 
domain was given to the states to encourage education and 
for other purposes. 

This process of distributing the public lands went on 
until 1891 and very naturally most of the land which up 
to that time was regarded as most valuable went into some 
form of private or corporate ownership. Many who in 
later days have railed against the dissipation of the public 
domain overlook the fact that such was the accepted 
National policy for a century. 

Gradually, however, there grew up an intelligent and 
influential body of opinion to the effect that public own- 
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ership of a certain amount of timberland is essential to 
the future welfare of the country and in 1891 Congress 
passed an act empowering the President to withdraw from 
entry or sale public lands which were wholly or in part 
covered with timber or undergrowth. This was the begin¬ 
ning of the National Forests, as they are known today, 
and the most important single step ever taken in the protec¬ 
tion of the forest resources of the United States. The 
public lands available for the creation of forest reserves 
under this plan were almost entirely in the Rocky Mountain 
and Pacific Coast States, and the establishment of Na¬ 
tional Forests under various modifications and extensions 
of the original act went on until most of the unappro¬ 
priated public domain fit for the growing of timber in 
those regions was set aside for permanent public ownership 
and administration. 

A further development of importance took place in 1911 
when Congress made the first appropriation for the pur¬ 
chase of forest land on the headwaters of navigable streams. 
With the aid of subsequent appropriations this work has 
gone on until now the Federal Government has acquired 
some 2 million acres of forest land in the White Mountain 
and Southern Appalachian regions and the development 
of National Forests through land purchase seems to have 
become a settled policy in the United States. 

A still further step in advance was made in 1922 when 
Congress provided for the blocking up of the National 
Forests into better administrative units through the ex¬ 
change of forest land or timber for privately owned land 
within the forest boundaries. This should result in even¬ 
tually adding several million acres more to the National 
Forests. 

Along with the public sentiment which brought about 
and sustained the policy of establishing National Forests 
there naturally developed also a sentiment in favor of 
other forms of public forests. The most notable expression 
of this idea has been in the State of New York where some 
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2 million acres of land has been purchased in the Adiron¬ 
dack and Catskill regions for a State Forest Preserve and in 
Pennsylvania where about 1,550,000 acres of public forest 
has been established. In Wisconsin about 400,000 acres of 
land have been put into a forest reserve and several other 
states have made a substantial beginning in this direction. 
These states are also developing extensive forest nurseries. 

At the present time, all classes of public forests in the 
Eastern United States total about 10 million acres with 
a stand of about 18 billion feet of timber, which is only 
about 3 per cent of the forest area and little more than 
2 per cent of the stand in this region, since most of the 
purchases of land for National Forests in the East have 
been on a cut-over basis. 

In the Rocky Mountain region, 87 per cent of the mer¬ 
chantable forest area and 75 per cent of the stand of saw 
timber is in public ownership. Such a large proportion 
in public holdings indicates very clearly that much of 
this area was not thought to be of great value prior to 
1891 when the President was given authority to withdraw 
timbcrland from sale or entry. The fact that the 13 per 
cent of the total timber acreage in private ownership 
carries 25 per cent of the total stand of saw timber, also 
indicates that the best locations had probably been secured 
prior to the first forest reservations. 

On the Pacific Coast 55 per cent of the merchantable 
forest area and 41 per cent of the stand of saw timber is 
in public ownership. Here also as in the Rocky Mountain 
region a considerable part of the most valuable and acces¬ 
sible timber went into private hands before Government 
reservations began. 

Summing up the situation as respects forest ownership 
in the United States, we find an almost insignificant pro¬ 
portion publicly owned east of the Rockies but that taking 
the Rocky Mountains and Pacific Coast regions together 
some form of public ownership holds 72 per cent of the 
area and 47 per cent of the present stand of saw timber. 
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This is a larger proportion of publicly owned forest acreage 
than obtains in the leading European countries and com¬ 
pares favorably with the situation in Canada, where the 
policy has steadily been to maintain public ownership of 
forest land and to lease timber-cutting rights. 

This heavy proportion of public holdings in the West 
with assurance that these areas will be under management 
with a view to continuous production is especially im¬ 
portant since these two regions contain three-fifths of the 
remaining stand of saw timber in the United States. 

In Canada.— In Canada, the long-settled policy has been 
to keep the bulk of the forest land in public ownership 
while selling the timber-cutting rights. The result has 
been that for the Dominion as a whole about 90 per cent 
of the forest area is publicly owned. The British North 
America Act gave the original provinces sovereign rights 
with respect to their natural resources, but for many years 
they have followed a common policy of getting agricultural 
lands into the hands of actual settlers, and of maintaining 
public title to the soil of forest lands. In Quebec, for 
instance, 94 per cent of the total forest area is in Crown 
lands. Apparently not less than 90 per cent of the present 
stand of pulpwood species in Canada is on publicly owned 
land, which is a condition exactly opposite that in the 
United States, and which naturally places upon the public 
greater responsibility for forest protection and replacement. 



PART IV 

TIMBER PRODUCTION 




CHAPTER XII 

THE NEED FOR FORESTRY 

In the preceding sections of this volume we have stuck 
closely to the text and have discussed chiefly the use and 
supply of pulpwood in North America. This is the main 
purpose of our undertaking, but every species of timber 
which is used for pulp is also used for other purposes, and 
in some cases, these other uses are greater in volume than 
for pulp. We thus cannot escape considering the broad 
outlines of the whole problem of the timber supply of 
North America. 

The present stand of all kinds and sizes of timber in the 
United States is estimated to be equivalent to 3,570 billion 
bd. ft. and in Canada to 987 billion bd. ft. The present 
drain upon the forests of the United States including the 
cut for every purpose and the estimated annual loss by fire, 
insects, and disease is equivalent to about 56 billion bd. ft. 
yearly. Were we to continue to use and destroy 56 billion 
bd. ft. each year until the present stand of 3,570 billion 
bd. ft. is completely exhausted, our timber would last 64 
years, neglecting what growth might take place during this 
period. Similarly it is estimated that the present annual cut 
of timber in Canada for all purposes is equivalent to 11 
billion bd. ft., which divided into 987 billion bd. ft., the 
estimated total timber stand in Canada, might indicate a 
90-year timber supply. 

As a matter of fact, we know that neither assumption is 
correct. In neither country will the timber ever be cut 
down to the last tree, because of inaccessibility, if for no 
other reason. The United States will not continue to use 
56 billion bd. ft. yearly because the diminishing supplies 
of certain woods and increasing costs of all will restrict con- 
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sumption. In the item of lumber, for instance, the annual 
cut has dropped from the maximum of 45 billion bd. ft. 
attained in 1907 and 1910 to about 34 billion bd. ft. and 
the per capita consumption has decreased one-third in the 
past 15 years. On the other hand, the annual cut in 
Canada will increase for some time to come, and thus go 
much beyond the present equivalent of 11 billion bd. ft. 
It is of some interest to note the possibility that the two 
countries will one of these times be on the same ratio 
of cut to stand allowing for probable further decreases in 
the cut in the United States and certain increases in the 
Canadian cut. 

But this is not at all the right way to tackle the problem. 
We have been paying running expenses out of our capital, 
when if we are to continue on a solvent basis, our expenses 
must be paid out of income. It is undoubtedly true that 
the current annual rate of growth in the unmanaged and 
badly fire-damaged forests of the United States is very 
much less than the annual wood consumption. It requires 
no mathematical calculations to convince the ordinary ob¬ 
server that our forest bank account has been overdrawn 
for many years past. The successive cutting out of the 
virgin timber in the Northeast, New York and Pennsyl¬ 
vania, the Lake States, and soon in the South, is evidence 
enough on this score. 

Foresters say that if scientifically operated and really 
protected from fire, the forests of Eastern Canada should 
show an annual growth of 2 per cent or 3 per cent a year. 
The annual consumption in that region is already more 
than 1 per cent of the total stand and probably now equal 
to the actual annual growth because effective forest pro¬ 
tective and regenerative methods have not as yet been 
applied on the large scale that is necessary to secure con¬ 
tinuous timber production. 

The time has come when those who have millions of 
dollars invested in plants for the utilization of timber must 
investigate seriously the permanence of their supply of 
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raw material and those who have* enjoyed an abundance 
of every variety of forest products must be prepared to 
bear their share of the undertaking if they are to have in 
the future an even smaller supply at a higher cost. 

We must begin to grow timber crops for use, and this 
is forestry, just as growing grain and hay is farming. 
Planting roadsides and caring for ornamental trees, desir- 



Fig. 75.—Forest fire in Oregon as seen from an airplane (photo by Jacobson). 


able as these may be, is not forestry any more than earing 
for a flower garden is farming. 

“Forestry aims at continuously productive state forest 
lands, and the propagation, growth, and exploitation of 
the ripe timber crops in perpetuity” says the 1922 report 
of the New Zealand State Forest Service, and we cannot 
improve upon this statement which applies as fully to 
North America as to the other side of the world. 

Untold benefit would have accrued to the people and 
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the industries of North America had it been possible to 
establish effective forest protection 50 years ago. Now 
we must make the most of what is left of our timber stand 
and start a new crop if the next generation is not to be 
greatly pinched for wood, and the succeeding one still more 
handicapped. 



CHAPTER XIII 

THE CHANCE FOR FORESTRY 

There are 330 million acres of timberland in the United 
States in various stages of cut-over condition, ranging from 
some 80 million acres upon which there is practically no 
prospect of new forest growth of commercial value without 
replanting to large areas upon which nature has succeeded 
in establishing another crop, which, if protected from fire, 
will some day yield forest products in large quantity and 
variety. There are also some 130 million acres of virgin 
timber, chiefly in the West. This remnant of what was 
once 800 million acres of mature forest in the United States 
is being depleted by cutting and fire at the rate of 5 to 
10 million.acres yearly. During some seasons more than 
25,000 forest fires have been recorded in the United States 
ranging from small fires quickly discovered and put out 
which ran over only a few acres to uncontrollable fires 
which burned for weeks until extinguished by lack of 
further material to feed upon or by heavy rains. As many 
as 10 million acres of forest land have been burned over 
in the United States in a single season. 

The same problem, but as yet not quite so acute because 
cutting has not gone so far, exists in Canada where the 
fire danger is even greater than in the United States. As 
noted elsewhere, twenty times as much timber has been 
destroyed by fire as has been cut by man in British Colum¬ 
bia. Fire has also done great damage in the eastern prov¬ 
inces as it has in the Lake States, New York and New 
England. 

The 460 million acres of potential forest land in the 
United States and 300 million acres of the same character 
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in Canada are sufficient to produce indefinitely the quantity 
of timber that is now being used for every purpose in 
North America. To do so requires the equivalent of an 
annual growth of only 55 cubic feet of wood per acre 



Fio. 76.—Forest types in pulpwood territory photographed from an airplane at 
10,000 feet elevation. 


per year in the forests of the United States without count¬ 
ing Canada at all. This is less than the present produc¬ 
tive capacity of many well-managed European forests 
whether they be in France, Germany, Finland or Sweden. 
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It is stating the ease conservatively to say that the quality 
of the forest soil of North America is as good as that of 
Europe and that our native timber species are equal to the 
European species in quality and rate of growth. 

It is the problem of forestry to put this vast area of 
North America upon a basis of continuous timber produc¬ 
tion. It can and will be done—eventually. The start has 
been too long delayed. In many places we must begin 
now with barren land where a generation or two ago we 
could have begun with well-stocked land. Moreover, the 
Canadian problem in its elements is simpler than in the 
United States because in Canada 80 per cent or more of 
the forest land is held in public ownership, while in the 
United States nearly 80 per cent is in private ownership 
of widely diversified character. Public control of public 
property is natural and can be made successful, although 
this is often not the case. Public control of private prop¬ 
erty is seldom successful in bringing the desired results 
either to the public or to the private owner. 

Where Forestry Should Begin.—Forestry should begin 
where the timber supply has been most reduced, because 
of the tremendous plant investment which has been built 
up to utilize the original stand of timber, the large com¬ 
munities which are directly dependent upon such plants 
and the more distant communities which require their 
products. The forests of the east have disappeared more 
completely and rapidly because of their nearness to the 
points where consumption has been largest. For example, 
5 per cent of the total lumber consumption of the United 
States is in and adjacent to New York City, similarly 15 
per cent of all the newsprint paper used in the United 
States goes through the printing presses in the same district. 

Like charity, forestry should begin at home. It is a 
local problem of national significance. Space permits only 
a brief reference to the larger features of some of these 
typical problems. Something is known of what has hap¬ 
pened in New York, New England and the Lake States, 
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because the bulk of the timber of these regions has gone 
within the memory or observation of many persons now 
living. 

New England originally had a forest area of nearly 39 
million acres. The present forest area is supposed to be 
about 25 million acres, but the decrease of 36 per cent in 
forest area carries a decrease of 95 per cent in the stand 
or virgin timber. Of the present forest area it is estimated 
that 44 per cent carries saw timber or pulpwood, 34 per 
cent nothing of present value but fuel wood and that 22 
per cent is wholly unproductive. Of spruce and fir, the 
most important pulpwoods, it is calculated that the present 
stand is equivalent to a little more than 20 billion bd. ft. 
or 40 billion cords. Contrasted with this is an annual 
cut for lumber and pulpwood in New England equivalent 
to 2,400 million bd. ft., together with an average annual 
importation of 500,000 cords of pulpwood by the pulp and 
paper mills. But few of the operating companies own 
a sufficient area and stand of timber permanently to meet 
their wood requirements. If the others are to continue in 
business as going institutions for many years to come they 
must get increasing quantities of raw material from outside 
sources or make larger use of other species than at present 
—doubtless they will have to do both. 

Originally, nearly all of the State of New York was 
covered with a splendid forest of conifers and hardwoods. 
Today about 40 per cent of the total area is classified as 
forest land, although much of this is producing little. In 
fact, it is stated that nearly two-thirds of the present forest 
area is not producing material of kind or quantity suitable 
for either lumber or pulp. 

The total stand of spruce, fir and hemlock in the state 
is calculated at an equivalent of 12% billion, bd. ft., but 
it must be remembered in this connection that 4% billion 
bd. ft. of this total is in the State Forest Preserve where, 
because of the prohibitory clause in the state constitution, 
not even a dead tree can legally be cut for the improve- 
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ment of the forest, let alone the utilization of any of its 
timber for the needs of the people of the state. The state 
of New York has gone half way in the practice of forestry 
upon public lands. It is planting trees and fighting fires. 
No use is made of the forests except for purposes of rec¬ 
reation and watershed protection. True forestry com¬ 
prehends timber utilization as well as timber production. 

At the present time the pulp and paper mills of the 
state are using an average of 1 million cords of wood yearly 
of which over 50 per cent is imported from Canada. The 
per capita cut of lumber for the state as a whole is equiva¬ 
lent to 30 bd. ft. compared with a per capita consumption 
of 200 bd. ft. yearly. 

What has happened in the Northeast has been repeated 
on a larger scale in the Lake States. This region once 
contained the most useful and accessible single type of 
forest on the face of the globe. The original stand of 
white pine was perhaps not less than 350 billion bd. ft. 
In a little more than two generations it has been reduced 
to about 8 billion bd. ft. and the balance is going rapidly. 
The cutting of this timber in itself was not necessarily 
wanton. In fact, most of it was far otherwise, since the 
tremendous quantity of the finest lumber ever produced, 
billed at low prices to the Middle West between 1850 and 
1900, was the greatest single contributing factor to the 
development of the agricultural and industrial resources of 
that great region, which today is the bread basket of the 
United States and also one of the most important sources 
of manufactured products. The permanent hurt to the 
country and particularly to the Lake States themselves, 
came through the fires which followed lumbering until 
today there is in Wisconsin, Michigan and Minnesota an 
area once heavily timbered estimated at 20 million acres 
which now holds little or no promise of a timber crop of 
any value within any reasonable period of human expecta¬ 
tion, without forest planting on a large scale. 

The pulp and paper industry of the Lake States depends 
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chiefly upon the spruce and balsam of Minnesota, the 
hemlock of Wisconsin and Northern Michigan and pulp- 
wood importations from Canada. The estimated stand 
today of spruce and balsam amounts to 3 y.> billion bd. ft. 
and of hemlock to 16 billion bd. ft. The annual consump¬ 
tion of spruce and balsam pulpwood is 690,000 cords and 
of hemlock equivalent to 500,000 cords. There is also an 
annual average production of 690 million bd. ft. of hemlock 



Fia. 77.—Natural growth of birch and poplar in 15 years after pulpwood cut¬ 
ting in Quebec. The problem of the foresters in this locality is to secure a stand 
of spruce and balsam. 


lumber drawn from the same source as the hemlock pulp¬ 
wood. The Lake States pulp and paper mills are, therefore, 
importing from Canada an average of 56,000 cords of pulp¬ 
wood yearly. 

Probably in no other important pulp and paper pro¬ 
ducing region are the operators less protected for their 
future supply of raw material through the ownership of 
sufficient timberland than is the case in the Lake States. 

The situation in other parts of the United States with 
respect to raw material for paper making is not yet so 
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acute as in these regions just mentioned, because elsewhere 
the industry is less developed and has made relatively 
much smaller demands upon the tributary forests for 
pulpwood. But the problem is of the same character, 
everywhere whether it be east or west, north or south, in 
the United States or Canada. Only vigorous and exten¬ 
sive measures of forest protection from now on will avert 
what otherwise may prove to be a real catastrophe not only 
for the comparatively few operators who have their money 
invested in a great industry, but what is much more im¬ 
portant, for the 120 million people whose mode of life is 
based upon the use of forest products in every form from 
toothpick and clothes pin to daily paper and monthly 
magazine. 

The solution should not be a restriction in the use of 
forest products forced by economic necessity, but the pro¬ 
duction of timber on a sufficient permanent scale to meet 
the need for such material. 



CHAPTER XIV 

THE METHODS OF FORESTRY 

Forestry is not a law compelling the planting of a new 
tree for every one cut. 

Forestry is not a law limiting the cut to certain sizes and 
kinds of trees. 

Forestry is not arbitrary control by any public body over 
the operations of private enterprise. 

Forestry is not fire prevention—though this is funda¬ 
mental. 

Forestry is the application of definite scientific principles 
to the growing and using of timber crops. 

Forestry is and will be practiced by the private owner 
where he can see that it pays him to do so. 

Forestry is and must be practiced by Government upon 
public property in order to insure some supply of forest 
products for the people. Because of the long-time invest¬ 
ment and comparatively small return thereon, together 
with hazards of fire, insect, fungus and storm, a consid¬ 
erable area of publicly owned forests is always needed 
although public ownership of the entire forest area of 
any country is neither necessary nor desirable. 

The proportion of total forest area in public ownership 
of some form in the leading European countries in the 
practice of forestry is 35 per cent in France, 53 per cent in 
Germany and 24 per cent in Sweden. Private capital en¬ 
gages in the growing of timber and cooperates with the 
public authorities in so doing in those countries, because 
capital gets a fair return therefor. Private capital \Yill do 
so elsewhere under the same assurance of safety of return. 
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THE METHODS OF FORESTRY 
The methods of forestry vary with: 

Locality 
Topography 
Climate 
Species 
Stands 
Hazards 
Fire 
Storm 
Insects 
Fungi 

Forest, Products Desired 
Saw timber 
Pulpwood 
Fuel wood 
Poles, etc. 

It is a favorite charge of the “practical” man against the 
forestry profession that foresters are indefinite in their 
statements as to what must he done in order to secure a 
continuous timber supply in any particular locality. No 
reputable physician will prescribe for a patient in advance 
of a diagnosis. Only a quack deals in cure-alls. Neither 
will a forester undertake to say what should be done before 
he has carefully studied a given tract from all angles. 

Working Plans—The first step is always to find out the 
facts as to the present stand of timber on the tract under 
consideration, its rate of growth and all related factors as 
suggested in the preceding paragraph. The final result is 
a “working plan,” designed to produce the results demanded 
by the policy of the owner. 

The working plan is diagnosis, prescription and prog¬ 
nosis. There can be no hard and fast rule in dealing with 
biological entities, such as trees any more than with human 
beings of individualities, good, bad and indifferent. Some 
seedlings in the forest nursery grow twice as fast as others 
with no visible reason and in the same way will outstrip 
their competitors when transplanted to the forest. 

The working plan must be flexible and subject to change 
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in the light of experience. It must result in the produc¬ 
tion of timber at a cost reasonable to the operation in¬ 
volved else it is a poor plan or an impracticable operation 
has been attempted. What the forester advises and what 
the owner wants is a “sustained yield” of the products 
which the land will most profitably produce. The methods 
of getting this sustained yield are many and varied ac¬ 
cording to the practical conditions that must be met. 
There is need for more forestry in the woods and less in 
the textbooks. 



Fio. 7tf.—Flooding of land by heaver dams sometimes kills considerable timber. 

But it is as impossible to secure continuous timber pro¬ 
duction on an adequate scale without some sort of a “work¬ 
ing plan” as it is to sail straight across the ocean without 
a compass. One may drift in a tub and land somewhere 
some day if he has good luck. Some kind and some quan¬ 
tity of timber may be produced without planning, but only 
an intelligently conceived and applied plan will meet the 
necessities of a given undertaking. 

In the Adirondacks .—A typical working plan for the pro¬ 
duction of softwood timber (principally pulpwood) upon 
a 6,000-acre tract in the Adirondacks is reproduced begin¬ 
ning on page 239. A careful study of its provisions shows 
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why there can be no general statement as to the measures 
necessary to produce timber over a large area. The plan in 
this case is for only a small tract of land, yet it required a 
large amount of conscientious, careful work. There had to 
be many tree measurements and topographical determina¬ 
tions, together with resulting detailed calculations of rates 
of growth for different species in different locations, prob¬ 
able future yields and the kind and quantity of timber that 
the owner might safely calculate upon cutting. Every 
working plan must contain such elements if it is to be of 
service. This is the method which private owners of tim- 
berlands must ('verywhere use if they wish to make their 
lands continuously and adequately productive. 

In Quebec .—The situation is different where the public 
owns the land and simply sells cutting rights. This is true 
in the National and State forests of the United States 
and on the Crown lands and on lands under other designa¬ 
tion of public ownership in Canada. Timber offered in 
public sale can carry with it any restrictions the owner secs 
fit to impose thereon. It is optional with the bidder 
whether he takes the timber subject to these restrictions 
or leaves it alone. 

In the Province of Quebec where Crown lands comprise 
94 per cent of the total forest area and where 45 million 
acres of these Crown lands are under lease to operators of 
pulp, paper and saw mills, the Government has decided 
that eventually all these limits must be cut by the lessees 
under definite working plans. The formal order by the 
Department of Lands and Forests for this purpose issued 
in March, 1922, was as follows: 

The undersigned, Minister of Lands and Forests, recommends 
the following: 

b The.company is authorized 

to cut on the following timber limits a maximum quantity of 
.cords; 

2. The working plan of these timber limits will be revised not 
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later than 1932, and the quantity above mentioned will be 
modified if deemed necessary; 

3. The boundaries of the areas to be lumbered every year will 
be blazed in advance, according to the annual lumbering plan, 
which must be prepared by the company and accepted by the 
Forest Service; 

4. For the operations of 1922-23, the diameter limits will be 

as follows: For spruce and balsam on the slopes,. inches 

on the stump, whereas on the terraces and the plateaus the cut 
can be made either in strip, that is, by clean cutting, or accord¬ 
ing to a diameter of. inches for the balsam and . 

inches for spruce; 

5. In the sectors where the reproduction will not be found suf¬ 
ficient by the forest engineers of the department and of the 
company, the lumbering operations may be conducted so as to 
leave a certain number of seed trees per acre which will have 
been selected and blazed in advance. For the same reason, else¬ 
where, a clean cutting by strips will be allowed when the repro¬ 
duction will be considered sufficient by the same engineers. Said 
engineers are also authorized to carry on any other silvicultural 
operations which they may consider necessary to insure a better 
reproduction of the forest. They are also authorized to regulate 
the best method to dispose of the slash on the ground; 

6. All the merchantable timber will be removed up to four 
(4) inches in the tops; 

7. No lumbering will be allowed in the brules or young forest 
which are not older than 40 years, except for thinning operations. 

8. A joint inspection will be made by the company’s man and 
the Forest Service as often as necessary during the lumbering 
season, in order to see that the stumps are cut low, the tops left 
small and that all the trees may be removed as provided for by 
the working plan and also to prevent the felling of seed and 
reserve trees; 

9. All the debris must be removed or burned if possible on a 
width of 100 feet on each side of the roads which are travelled 
during the spring and the summer; 

10. Sample plots for the control of the growth will be estab¬ 
lished jointly by the forest officers of the company and of the 
Forest Service, and searches will be made as often as necessary; 

11. Each year the company must remove all the burned trees, 
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the windfalls, the inserts and fungi-killed trees before the felling 
of any green trees. The volume of said defective trees must be 
deducted from the maximum amount for the annual cut. 

Many working plans based upon studies of timber stand 
and growth in the localities covered have already been filed 
with the Department of Lands and Forests and work of 
this character is proceeding rapidly in the Province of 
Quebec. An outline of the forest surveys and working 
plans required of limit holders who wish to cut under the 
legal diameter is reproduced on page 247. This gives a 



Fia. 79.—Pulpwood decayed beyond possibility of utilization following bud worm 

attack. 

very clear idea of the factors which must be considered and 
the studies which must be made as a basis for working 
plans. 

In British Columbia .—A typical timber sale contract 
form involving pulpwood in British Columbia is repro¬ 
duced beginning on page 252. It will be noted that while 
this contract does not call for a definite working plan, as is 
the case in Quebec, nevertheless, the contract itself through 
the provision that no timber can be cut except that marked 
by a forest officer; and the other provisions as to felling 
methods and disposition of brush are sufficient if properly 
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applied and followed by effective fire prevention to allow 
opportunity for nature to produce another crop of timber 
following the cutting. The form of the contract is evidence 
of the purpose of the forest officers to maintain the pro¬ 
ductivity of the forest. 

In the National Forests .—A timber sale contract form 
of similar character offered by the United States Forest 
Service for timber in a National forest is reproduced begin¬ 
ning on page 255. As in the British Columbia contract, 
the meat of the whole matter is in the provision that only 
timber marked by the forest officer shall be cut. Before 
putting this timber up for sale the Forest Service, through 
its own studies, made some sort of a working plan for this 
particular area and came to the conclusion that cutting 
of the character permitted under the terms of the sale, to¬ 
gether with subsequent forest protection, would establish 
conditions which should result in another crop of timber. 

These examples are sufficient to indicate the methods 
that must be followed to secure continued timber produc¬ 
tion whatever may be the character of land ownership. 
The object is to increase or maintain the proportion of 
valuable species in the forest against those less valuable. 
In some localities and for some purposes these may be cer¬ 
tain softwoods as against other softwoods or hardwoods. 
In other localities the purpose of management may be to 
secure hardwoods instead of softwoods or to increase the 
proportion of certain more valuable hardwoods compared 
with those of less value. It is no simple task. There are 
“weed trees” in the forest just as there are weeds in the 
cornfield which reduce the yield. The forester must work 
everywhere in conformity with the laws of nature and the 
condition of the earth as he finds them. He can guide, 
direct, stimulate and protect, but there are rigid limits 
which he cannot exceed in any direction. 
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THE HAZARDS OF FORESTRY 

Because of the character of the property and the long 
periods of time involved there are many hazards in for¬ 
estry. Timber may be carried 49 years safely and growing 
profitably and in the fiftieth year it may be completely 
wiped out by fire, storm, fungi or insects. We have numer¬ 
ous examples of tremendous damage to the forests of North 
America by all these causes. The cartoon by Reid, Fig. 81, 
well expresses this unfortunate phase of forestry operations. 
It is said by those competent to judge that complete pro¬ 
tection from fire is 75 per cent of the solution of a commer¬ 
cially valuable future timber crop in North America, taking 
the country as a whole, ami more than 90 per cent in some 
localities. Fires .are chiefly due to some form of human 
carelessness and can be largely prevented. With storms, 
fungi and insects, little can be done but to make the best 
possible utilization of what remains after the catastrophe. 

Within the last few years we have seen the chestnut 
completely disappear from the forests of the Northeastern 
States due to a blight against which no means of protec¬ 
tion have been found, and from all indications this will 
continue until our native chestnut has vanished from its 
entire natural range as one of the most valuable timber 
trees of the East. Similar, but not so devastating, is the 
white pine blister rust which has done great damage to 
the white pine in the Northeastern States and which is 
spreading westward despite the expenditure of large sums 
of money to head off its advance. The larch saw-fly 
killed practically all the mature tamarack in New York 
and New England and more recently has done the same 
thing in the Lake States. The young tamarack is coming 
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along, however, so the species will not be destroyed as 
apparently will be the case with the chestnut. Some 
20 years ago pine beetles killed a large quantity of timber 
in the Black Hills. Today more than a million and a 
quarter acres of the most valuable yellow pine in the West 
is threatened with destruction by the bark beetle. Since 
1910, in this infested district in southern Oregon and 
Northern California, it is estimated that there has been 
a loss of more than a billion feet of timber through the 
depredations of this insect. Large sums of money are being 
spent in cooperation by the timberland owners and the 
Federal Government in combating this attack, and it per¬ 
haps may be headed off. Large areas of timber are thrown 
by wind in various parts of America. 

Most serious of all has been the destruction of pulpwood 
resources caused by the budworm in the Northeastern 
States and Eastern Canada since 1909. No one yet knows 
the extent of this damage, because, while the actual attack 
by the insect itself in its defoliation of growing timber 
has largely ceased, the trees which are not immediately 
killed are in their weakened condition an easy prey to decay 
and insects of other kinds, so that they continue to die for 
several years after the budworm has left them. Neither do 
we know as yet how much of this timber it will be possible 
to get out of the forests and make into some useful product 
before other insects and decay have completely destroyed 
its value. The presence of such a large amount of dead 
and dying timber in the forest also adds greatly to the fire 
danger. 

The attack has been chiefly upon balsam fir, although 
considerable spruce has also been affected and in some cases 
hemlock. Some say that 150 million cords of pulpwood 
have been practically killed by the budworm in the 
Province of Quebec. Others put the amount at 75 million 
cords. Great damage has also been done in Maine and 
New Brunswick, where careful examination of particular 
tracts of considerable size shows that as high as 80 per cent 
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of the balsam fir has been killed. The best thing that can 
be done in such circumstances is to cut all the infected 
trees and get them out of the woods as quickly as possible; 
but cutting on large timber areas must be handled accord¬ 
ing to some well laid out plan and in natural topographic 
units, so it is manifestly impossible to go over the entire 
tract and take out only the damaged timber as soon as 
the damage is noted. Under such circumstances, clean 



Fig. 80.—Muking it entiy for the camper to lie careful with fire. Public camp 
furnished by the New York Conservation CVunmiHsion. 

cutting of infected areas is the only practical means of 
checking the budworm attack. 

The budworm has not destroyed the seedlings and 
smaller trees, so another crop is coming on. However, this 
susceptibility of the balsam fir to budworm attack and the 
knowledge of similar previous attacks is causing foresters 
to give more thought than ever before to the possibility of 
reducing the proportion of balsam in the timber stand or 
else of cutting it earlier than the more valuable spruce. 


13 









CHAPTER XVI 

THE COST OF FORESTRY 

The so-called “cost of production” of forest products in 
North America has in general been merely a harvesting cost, 
that is, the expense of logging and manufacturing plus 
whatever the market price might be for stumpage, but 
rarely has the stumpage price equaled what it would cost 
to grow timber of the same kind and quality. The growing 
of timber is analogous to the growing of other crops upon 
land except that the usual crop is sown, grown, harvested 
and marketed within a 12-month period, while the same 
series of operations in timber may run from 50 to 100 years. 
The elements of cost are the same in both. Capital will 
not seek investment in either unless there is reasonable 
chance for profit. We have abundant data upon the cost 
of growing farm crops and upon the cost of manufacturing 
commodities, but little information upon the cost of grow¬ 
ing timber. 

A permanent timber supply will not be maintained by 
private effort at less than the cost of production and even¬ 
tually timber grown upon public lands should also bring 
its cost. There are four main elements in computing what 
it will cost to grow a crop of timber. They are: 

1. The value of the land. 

2. The stocking of it with young trees. 

3. The administration of the operation and protection of the young 
growth. 

4. Taxes. 

These elements are present as actual money outlay in a 
private operation and their equivalents cannot escape con¬ 
sideration in the growing of timber upon a public domain. 
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The profit or loss at the end of the given period is deter¬ 
mined by the relation between the combined amounts of 
these investments and the value of the resulting stumpage 
at prices then obtainable; or the total amount of the invest¬ 
ment at a specified compound interest rate divided by the 
total yield will-give the absolute cost of production per 
unit of yield at such rate. 

Land Values—All these elements vary according to 
locality and other conditions. Land suitable for the grow¬ 
ing of timber but not farm crops may range in value from 
$2 or $3 to $10 or $15 per acre. No large-scale forestry 
operation for general timber production can be carried on 
with high-priced land. The operation will not stand the 
charge. 

The stocking of land with young trees, if it is completely 
barren to start with and the trees must be planted, may 
cost from $10 to $15 per acre. On the other hand, it may 
be possible to so conduct cutting operations in a present 
timber stand where there is good natural reproduction, that 
the first cost of the new stand will be materially less than 
a planting cost. Forest planting is ordinarily the last resort 
of the forester in his efforts to get a stand of timber. It is 
easier and simpler for him to work with natural reproduc¬ 
tion, although Nature’s planting may not be as uniform 
as that of man. 

Over large tracts, the cost of administration and protec¬ 
tion should amount to only a few cents per acre annually. 
Taking the forest regions of the United States as a whole 
it is estimated that a charge of 3 cents per acre per year 
would give sufficient protection from fire. In some locali¬ 
ties, however, there are other hazards to be guarded against. 

Taxes.—Taxes are exceedingly variable. The general 
property tax, if strictly applied to growing timber, is pro¬ 
hibitory, since a crop which it may require 100 years to 
produce will be taxed upon increasing values during each 
of these 100 years. The uncertainty and variability of the 
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application of the property tax has been a greater deterrent 
to the private owner in his plans to make his land perma¬ 
nently productive than the actual application of it, because 
he cannot forecast what may be charged against him next 
year or the year after. Foresters, economists and timber- 
land owners are rather generally agreed that for taxing 
purposes forest property should be segregated from other 



Amo mis Sdm continues to Pay taxes amd| and in the End au is wiped out 
INTEREST POR ANOTHER TWENTY PWE YEARS |BE CAUSE OP INADEQUATE PlRE PREVENTION 


Fio. 81.—Looks as if no forest policy moans no timber. 

real estate and that land devoted to the growing of timber 
should be taxed annually only upon its value as bare land 
and that when the timber is finally harvested a tax upon 
the value of the product should then be levied. The tax 
on yield falls at a time when the owner of the timber is best 
able to pay, hence unlike the general property tax, it has 
no tendency to make any one cut when the market is over¬ 
stocked or before the timber has reached the most profitable 
cutting stage. 
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Interest Rates. —Rates of interest depend upon the risk 
involved and the ease with which the money invested in 
the enterprise can be recovered. The soundest investment 
at the present time (United States bonds) yields something 
over 4 per cent. Most real estate mortgages are upon a 
basis of from 5 to 0 per cent. Values of farm land generally 
tend to rise until for the usual farm crops a return of not 
over 4 or 5 per cent is secured. Forest land is usually the 
poorest land in the region and often of no economic value 
for any other purpose. Forest investment is a long-time 
one and with proper community fire protection requires 
little attention upon the part of the investor during the 
time that the investment runs. On the other hand, there 
is not yet any generally available insurance for standing 
timber in America nor will there be until fire prevention 
methods are more effective than at present. Until condi¬ 
tions become such as to make either commercial or mutual 
insurance feasible there remains an element of hazard in 
timber investments, allowance for which will be made by 
each investor as seems to him best. Forest fire insurance 
has long been in operation in some European countries. 
When conditions become such that forest insurance can be 
established in America (and this should be soon in some 
localities) a long step will have been taken in the direction 
of making investments in the growing of timber attractive 
to private capital. 

Under all these circumstances, it is natural that there is 
a rather wide divergence of opinion among foresters as to 
the rate of interest that is proper for the calculation of 
costs in the growing of timber. Many have held that a rate 
of 4 per cent is enough, but this to some extent is based 
upon the fact that much timber in itself does not increase 
more than 2 or 3 per cent yearly and that the operation will 
not stand a high interest rate. On the other hand, the 
business man accustomed to the hazards of enterprise thinks 
that forestry should pay at a much higher rate than 4 per 
cent. For many calculations a rate of 6 per cent would 
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seem to be a reasonable compromise between these view¬ 
points and one not too high for the operation concerned. 

The most important point to be borne in mind in this 
connection is that we are talking about compound interest. 
It is necessary to figure compound interest in operations 
which yield deferred returns as is the case with forestry 
and this makes it particularly important that the initial 
investment be kept to the lowest possible figure. For exam¬ 
ple, if our initial investment in timber is only $10 per acre 
and the cut is made at the end of 50 years the cost at 
3 per cent will amount to $43.84, at 4 per cent to $71.07, 
at 5 per cent to $114.07 and at 6 per cent to $184.20. In 
other words, the amount at 6 per cent compound interest 
for this period is 60 per cent more than at 5 per cent and 
more than four times the amount at 3 per cent compounded 
annually. 

Some Examples.—Let us apply the foregoing principles to 
a typical region. 

According to the Forest Service report in response to 
Senate Resolution 311, fifteen forest owners hold some 5 l /> 
million acres, or nearly one-quarter of the forest area of 
Maine, New Hampshire and Vermont. 

The present consumption of pulpwood in these three 
States averages about 1,700,000 cords yearly. An annual 
growth of one-third of a cord of pulpwood on the acreage 
held by these fifteen owners would equal the present con¬ 
sumption. It is not unduly optimistic to expect an ultimate 
annual growth of pulpwood at this or a better rate if con¬ 
ditions of forest protection and taxation become such as to 
make it a safe and profitable undertaking for corporations 
to carry on long-time operations of this sort in order to 
provide raw material for their mills. 

' The following are some of the possibilities which may be 
considered: 

Case I 

1. A cost of $15 per acre for land and the stocking of it with young 
trees, either through planting or natural reproduction. 
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2. An annual protection charge of 5 cents per acre. 

3. Six per cent, compound interest on the investment. 

4. We are justified in assuming that in the future we are likely to 
have a cutting tax instead of an annual tax upon private land devoted 
permanently to forest growing, and we are setting a tax of this kind 
high enough when we make it 1<>% per cent upon the final yield, which 
is equivalent to an annual tax of 1 per cent upon actual value with a 
6 per cent interest rate. 

5. Under exceptionally good conditions we may got a yield of 20 cords 
per acre at the end of 40 years. Applying the usual formulas of forest 
finance, we get $10 per cord at the cost of growing such pulpwood 
stumpage. 

Cask II 

The other factors in Case I remaining the same, a yield of 15 cords 
at the end of 40 years will show a cost of $13 per coni, and of 10 cords, 
a cost of nearly .$20 per cord stumpage. 

Case 111 

1. Land and stocking, $10 per acre. 

2. Protection, 5 cents per acre. 

3. Six per cent interest. 

4. Yield tax, 10% per cent. 

5. Yield of 15 cords per acre in 50 years. 

The cost in this case becomes $10 per cord for pulpwood stumpage. 

Case IV 

Same conditions as in Case III except an interest, rate of 5 per cent. 
The cost per cord then becomes $10. 

The foregoing illustrations show that only with a low 
first cost and high final yield within a comparatively short 
period of time will the operation stand as high an interest 
rate as 6 per cent. Under the conditions assumed in Case 
III, a 6 per cent rate makes a cost of $16 per cord while a 
5 per cent rate gives a cost of only $10 per cord. Where 
a large plant investment is involved with an uncertain 
supply of raw material, it may be more profitable to main¬ 
tain a going manufacturing operation through the growing 
of the raw material even at a comparatively high cost than 
to liquidate the investment and turn the proceeds into 
other channels. It is also evident that in blocking up a 
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holding for forestry operations every effort should be made 
to get land at a reasonable figure which is well stocked with 
natural young growth, or if it carries a merchantable stand, 
land which can be cut over and protected in such fashion 
that it will reproduce cheaply. 

It should also be borne in mind that a cost of $10 or $15 
per cord for growing pulpwood stumpage may not be pro¬ 
hibitive of profitable manufacture into paper by the time 
such stumpage is fit to cut. Cases of purchases of pulpwood 



Fiq. 82.—Natural reproduction of spruce and balsam fir in New Brunswick— 
trees about 25 years old. 

stumpage at $5 or more per cord have already occurred. If 
a cord and a quarter to two cords of wood are used to make 
a ton of paper, an increase of the amount suggested in the 
cost of the wood will not put the price of paper out of line 
with the cost of other articles made from wood when we 
get to the stage where the cost of growing timber must be 
met through the price of the finished product. 

Such considerations as the foregoing must be taken into 
account by executives who determine operating policies and 
foresters in their employment must be prepared to furnish 
reliable figures upon which such policies may be based. 

This illustration of the effect of commercial interest rates 
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compounded shows why it is that for kinds of timber which 
must be left to grow to large size or for long periods of time, 
public ownership of forest land must be largely depended 
upon. Private capital cannot stand the rapidly mounting 
charges, while a 4 or 5 per cent rate is not uncommon in 
public undertakings. Public assistance has been afforded 
in order that agriculture may receive the benefits of a low 
interest rate, and it would seem equally appropriate to 
render similar assistance to land owners who will meet 
proper requirements in timber growing. 

To facilitate the calculations of those who may wish to 
study particular cases, some cost tables arc given in the 
Appendix, page 2(i2. 



CHAPTER XVII 

THE RESPONSIBILITY FOR FORESTRY 

Wood is a basic material in our industries. It is an 
essential component of a multitude of articles of daily 
necessity. Merely enumerated without explanation, the 
names of the articles in which wood is the sole or an impor¬ 
tant constituent would require many pages of paper, made 
chiefly of wood itself. We can no more conceive of a state 
of society on this continent with wood totally eliminated 
than we can of one in which iron has no part. 

Forests supply raw material for industry, protect water¬ 
sheds, furnish recreation grounds for the people and a refuge 
for wild life of every kind. 

National Economy.—A sound national economy demands 
not only the right use of our natural resources, but still 
more important, the early adoption of a policy which will 
insure a permanent supply of all products and materials 
essential to the progress and prosperity of the people. The 
problems of the present and future use of timber, of coal, 
of oil, of iron and other minerals, are all parts of the one 
great problem of the wise use of the resources which nature 
has provided for the benefit of man. Unlike the mineral 
resources, however, the forest resources are reproducible. 
An exhausted mine is exhausted forever. Cut-over forest 
land can be made to produce another forest as good as or 
better than the original. Hence the use and reproduction 
of timber can go hand in hand if we know enough and are 
able to take advantage of Nature’s laws. 

The forest problem is essentially a land problem. Na¬ 
tional economy requires the best and fullest utilization of 
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all our land and water surfaces. No forester or private 
land owner advocates the permanent growing of timber 
upon land which will yield higher returns and more essen¬ 
tial products when put to other uses. Every forester and 
every thoughtful citizen agrees that land which is suited 
to the growing of timber and which does not have a more 
essential use for other purposes should be kept permanently 
producing timber. The only question for discussion is that 
of ways and means. 

The growing of timber is a long-time undertaking. No 
matter how promptly or how extensively we begin the 
preparations for a future crop, we cannot sufficiently bridge 
the gap between present and future supplies to enable us 
to cross it with comfort. In the absence of a general land 
classification, it can be conservatively estimated that 20 
per cent of the land area of North America or about a billion 
acres is better adapted to the growing of timber than to the 
ordinary forms of agriculture. Moreover, there is no like¬ 
lihood that for a long time to come will the pressure of 
population demand for other uses any of this billion acres 
of potential forest land. Still further, distributed as this 
land is throughout the Continent, it is capable under the 
right management of permanently producing a sufficient 
amount of the kinds and qualities of timber required for all 
domestic purposes as well as a considerable export trade. 
It is the part of wisdom and good citizenship to institute 
as rapidly as possible the measures which will bring this 
about. 

Who Is Concerned.—While every citizen is vitally con¬ 
cerned in this problem, the logical solution of it demands 
the recognition of three groups, each having especial inter¬ 
ests in certain phases of the undertaking. These are: 

The public or the users of the forests. The interests of 
the public are fundamental and in the long run will prevail. 
The supply must be maintained. 

The manufacturers or converters of timber. Viewed from 
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the business standpoint only, the interest of the manufac¬ 
turer in the forest is that of a source of raw material. The 
question of a steady supply is to him more important than 
that of who produces it. His function is not necessarily 
to grow timber but to convert it into merchantable com¬ 
modities. The miller is not the man who grows the wheat. 
When, however, the converter of timber into usable prod¬ 
ucts is unable to assure himself of a dependable outside 
source of raw material and he has a large plant investment 



Fia. 83.—Natural pino reproduction in Louisiana. 


requiring many years to amortize, he is very likely to enter 
the field of timber growing as a matter of investment insur¬ 
ance if for no other reason. 

The timberland owners or the producers of timber. The 
land owner is interested chiefly in a market for his timber. 
From a selfish standpoint he is interested in the protection 
of his property from destruction by fire or insects. Because 
of the long-time investment necessary, the hazard of the 
venture and the probable low rate of return, the timberland 
owner is not generally interested in the question of a second 
crop of saw timber. His natural inclination is to make the 
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most he can out of the present one (which he did not plant) 
and after cutting get rid of the land as best he inay. He is 
likely to say that morally and legally he is no more bound 
to plant trees and grow timber on his land than is the owner 
of other land bound to grow wheat or cotton upon it in case 
he does not desire to do so. 

In some cases private, and more especially corporate, 
owners of timberland are finding it to their advantage to 
put their land upon a permanent producing basis for 
specialized wood crops where the timber can be profitably 
utilized comparatively young and in small sizes. Such com¬ 
mercial timber growing will doubtless increase in the future 
and should receive public aid and encouragement. But 
these undertakings afford no basis for legal compulsion upon 
the private land owner to keep his land forested except in 
cases where after proper classification and indemnification 
it may be decided that the general welfare demands water¬ 
shed protection. 

Essentials in the Solution of the Problem.—Any program 
looking toward the solution of the problem of a permanent 
timber supply must be: 

a. Adequate and practicable to produce the needed 
results. 

b. Just to all interests concerned. 

c. Acceptable to the majority. 

It is evident that to grow the bulk of the older and larger 
sizes of timber, public ownership of timberland—National 
or State, Dominion or Provincial, with private cutting and 
marketing operations—is the most feasible solution of the 
problem. The production of large-size timber is too long 
an undertaking with too great hazards and too low a rate 
of return to attract private capital in adequate amount. 
Governments, whose primary concern is the welfare of all 
citizens and industries, can best afford to engage in the 
growing of such timber at a low rate of return upon invested 
capital. On the other hand, the public will get much better 
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service if the operations of transforming stumpage into 
merchantable commodities and their distribution are left to 
the energy, initiative and ingenuity of private capital under 
such silvicultural regulations as will best perpetuate the 
supply of raw material. 



CHAPTER XVIII 


WHAT SHOULD BE DONE 

As has been said repeatedly, but cannot be emphasized 
too much, the first essential is effective fire prevention. 
Much progress has been made in this direction in the past 
10 years in both the United States and Canada, yet a season 
like 1922 on the Pacific Coast and in Eastern Canada re¬ 
minds us once more that fire is still the greatest enemy of 
our forests. Many fires cannot be stopped, but nearly all 
fires can be prevented through constant and proper pre¬ 
cautions during the danger season. Public carelessness is 
by far the greatest contributing cause to our annual fire 
loss. Had not fire after fire followed timber cutting in 
North America from the earliest days to the present time 
there would be no such shortage of wood as impends today. 
Adequate fire prevention from now on is more important 
than any other one factor in the securing of a future timber 
supply. 

There is need for a National working plan in the shape 
of a forest policy to establish conditions which will make 
all forest land productive just as the individual owner must 
have a working plan if his own operations are to be con¬ 
ducted intelligently. For the country as a whole there 
should be an adequate forest survey and land classification 
to determine what we have, where it is, and how much there 
is of it. A forest inventory is needed just as much as an 
inventory is needed in any going business. 

Some notable results in the way of timber reconnaissance 
and mapping are being secured through airplane photog¬ 
raphy. The airplane is also proving to be a very helpful 
means of locating forest fires promptly and accurately, and 
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Ifto. 84. The forest after fire has done its work. 
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even of transporting men and supplies to the scene of 
action. 

The most effective use of. the airplane for these purposes 
so far has been on the Pacific Coast and in Eastern Canada. 

In the United States, areas of public forests, particularly 
in the East, need to be built up through land purchase. In 
the West the existing public forests in many cases should 
be consolidated for better operation through exchanges with 
private owners whose holdings arc intermingled with those 
of the public. Such exchanges will enable forestry to be 
practiced under both ownerships. 

In the United States .—Federal Policies .—In his capacity 
as Chairman of the National Forestry Program Committee, 
the author has recently had occasion to sum up the mini¬ 
mum of additional Federal legislation immediately needed 
in the United States in the following statement which has 
been rather widely reproduced: 

Cardinal Features of a National Policy to Secure Con¬ 
tinuous Forest Production Upon All Lands 
Chiefly Suitable Therefor 

Twenty per cent of the forest land in the United States is in 
public ownership and being administered upon the basis of per¬ 
manent production of timber crops. Eighty per cent is privately 
owned, and due to conditions over which the owners have no 
control much of it is not being handled upon a productive basis. 

The problem, therefore, is to formulate a national policy of 
Federal leadership and cooperation with the states and with tim- 
berland owners which through conservation and utilization will 
permanently supply the quantity and variety of forest products 
that the country must have if progress and development arc to 
be maintained. 

The time has now come when the policy of establishing na¬ 
tional forests, initiated 30 years ago and splendidly administered 
by the Department of Agriculture, must be rounded out and sup¬ 
plemented by the enactment of legislation which will perma¬ 
nently provide for: 

14 
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1. Adequate cooperation with the States in fire prevention, the Na¬ 
tional Government to spend no more for this purpose in any State than 
the State itself spends therefor, according to plans approved by the 
Department of Agriculture. Fire prevention is an absolutely essential 
requirement for the safeguarding of the present supply of mature timber 
and the protection of the young growth which will furnish the timber 
of a few years hence. 

The Federal appropriations for this purpose during the last 
11 years have directly led to expenditures by states and private 
owners in 7 times as great amount, thus demonstrating the far- 
reaching results of Federal leadership. During this period the 
States cooperating with the government have increased from 11 
to 26 and the area given some degree of protection has risen 
from 61,000,000 acres to 166,000,000 acres. The privately owned 
forest lands which need systematic protection total 332,000,000 
acres. 

The current appropriation for this purpose is $400,000. It 
should be not less than $1,000,000. 

2. The continuation of purchase of land for National forests upon the 
watersheds of navigable streams and encouragement in the establish¬ 
ment of state and municipal forests until public forests amount to not 
less than 40 per cent of our total forest area. 

This is necessary not only for the protection of. watersheds, 
but also to furnish the backbone of our timber supply, for only 
in publicly owned forests is it possible to grow the larger sizes 
and older timber which we will always need. 

The average yearly expenditure provided by Congress for this 
purpose for the past 12 years has been $1,085,000. This estab¬ 
lished policy should unquestionably be maintained. 

3. Forest research and investigation is necessary to determine the 
best methods of reproducing the most valuable species and the most 
economic use of all species. 

The current appropriation for this purpose is $425,000. It 
should be moderately increased. 

4. Forest planting is necessary in order to restore millions of acres of 
fire-swept lands to productivity. There should be an annual appropria¬ 
tion of at least $100,000 to start this work. 

5. The taxation of forest lands and the exercise of the police power 
to protect them are matters of State concern. Studies of these problems 
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by the Federal Government and recommendations for their treatment 
will help greatly toward justness and uniformity of results. 

None of these items can rightly be charged to the National 
expense account. They arc investments in the future and per¬ 
manent welfare of the country—an insurance upon one of our 
greatest and most necessary natural resources. 

State Policies .—There is need in the United States for 
still greater Federal leadership and cooperation with the 
States in the solution of many problems relating to timber 
production and utilization. In the United States there is 
much need that the States, and in Canada that the Prov¬ 
inces, should cooperate much further than they have yet 
done with the owners or the lessees of timberlands in the 
working out of measures for the protection of timber. In 
this connection we can do no better than to quote the rec¬ 
ommendations made by the Forest Conservation Committee 
of the American Paper and Pulp Association with respect 
to the principles which should govern the formulation of 
adequate state forest policies to be developed in harmony 
with a National Policy of the character previously sug¬ 
gested. It is the belief of this Committee, made up alike of 
foresters and timberland owners, that effective state action 
should provide: 

1. That it is a fundamental principle in State economy that 
the soil which is a basic wealth producer shall be made reason¬ 
ably productive, cither through the application of agriculture or 
forestry. 

2. That while both agriculture and forestry deal with crops 
from the soil there should be a clear distinction based upon the 
fact that methods used in the production and utilization of the 
forest crop arc fundamentally different from those applicable to 
farm crops. That the administration of the natural resources of 
the State should be under a conservation commission subdivided 
into departments of forests, waters, fish and game, and that the 
men appointed by the commission to head these departments 
should be especially qualified by education and experience to 
carry on the work of those departments in the most efficient 
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Fig. 85.—Part of a forest nursery of a paper company which has a capacity of 5,000,000 young trees yearly. 
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manner, and to cooperate with the Federal (Jovcrnment in accord¬ 
ance with the plan proposed in the preceding section of this 
report. 

3. That appropriations should be made and means given for a 
thorough survey of the State, that it may be known just what is 
forest land and what is agricultural land. Such surveys should 
be carried out in cooperation with or through aid given by the 
Federal Government. 

4. That the lands of the State should be so classified for the 
application of forestry that the forests necessary for protection 
of water supply or of slopes of hills and mountains of such char¬ 
acter that it is unsafe to remove the forest cover, shall be 
acquired and set aside as parks, such forest parks to be dedi¬ 
cated to recreation and to the protection of the wild life of the 
forest. The remaining forest lands should be utilized both for 
direct returns from timber and indirect returns from game and 
recreation. 

5. That protection of the forest from fire and other destructive 
agents is fundamental, and therefore organized fire protection 
should be State wide. Private owners should share an equal bur¬ 
den with the State in forest protective measures in proportion to 
the area of timber land owned and the amount of protection 
given. That the State be empowered to cooperate fully with the 
Federal Government in plans for fire protection. 

6. That the commission and the various departments em¬ 
powered to carry out the conservation laws of the State shall be 
given authority after due procedure to determine regulations 
necessary to protect and develop those natural resources. No 
State law should attempt to define methods and details of pro¬ 
tection, management, etc. 

7. That industries dependent upon the forest may be perma¬ 
nent in the State, there shall be such adjustment of taxes upon 
forest lands as will insure the permanency of the private owner¬ 
ship of forest land. This to be done either through the taxing of 
land and timber separately or by the timber tax being collected 
as a yield tax at time of cutting, or by the Federal Government 
through the State, or the State itself assisting in supporting 
county and town government, later to be reimbursed by the col¬ 
lection of the yield tax. 

8. That assistance in the practice of forestry be given the pri- 
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Fig. 85.—Part of a forest nursery of a paper company which has a capacity of 5,000,000 young trees yearly. 
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represent a minimum which should be adopted in the near 
future: 

A definite policy of fire prevention on a cooperative basis 
between the Government, the wood-using industries, the land 
owners, license holders and the railways. 

The placing of all land sales and control of cutting operations 
on Government-owned lands under the direction of pniperlv qual¬ 
ified forest authorities. In some cases there is now a separate 
branch which handles timber sales. This hinders the best forestry 
administration. 

The Provinces should adopt the policy of cutting timber in 
such manner as to secure a sustained yield instead of the present 
diameter limit regulation. Cutting to diameter limit only is not 
forestry. There should be closer check on the quantity of wood 
cut on licensed lands, closer supervision of cutting methods, and 
more accurate inventories made of the timber before lands arc 
put up for sale. 

The total timber supply of each district and the probable 
future yield should be determined and no more mills allowed to 
operate than the forest will sustain permanently. 

Several of the Provinces are getting large yearly revenues from 
the sale of timber without giving adequate return in forest pro¬ 
tection and regeneration. In other words, they are using up their 
forest capital in much the same fashion as the private owner of 
timberland is so frequently criticized for doing. Public owner¬ 
ship of land fit only for forestry is not justified unless it is so 
managed as to produce timber crops permanently. 
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Fig. 86. Airplane view of a modern pulp and paper mill and surrounding country. 180,000 hp. developed at 

this site. 



FART V 


A PERMANENT INDUSTRY(P) 




CHAPTER XIX 

TO GROW MORE WOOD 

It is inconceivable that a billion-dollar industry like the 
manufacture of pulp and paper in North America should 
allow itself to be starved to death for raw material. Wood 
is the best, most widely available substance for the making 
of paper that the world has yet discovered and the world 
never had enough paper until wood was used. The solution 
is not to find a substitute for wood, but to grow more wood. 

More usable fiber per acre per year can be produced from 
wood than from any other crop adapted to our conditions 
and suitable for the making of most grades of paper. Our 
survey of the situation has shown that: 

We have all the land that is necessary for the growing of 
timber and that is fit for nothing else under a sound national 
economy. 

It is located sufficiently near great waterpowers to make the 
utilization of the timber crop for paper entirely feasible. 

We have sufficient knowledge of the methods of growing 
timber. 

We have a magnitude of investment that renders necessary an 
assured supply of raw material. 

The pulp and paper industry in North America, like the 
other great wood-using industries, can and will be put upon 
a permanent basis, if all the parties at interest will pull 
together. This includes every citizen whether he lives in 
the woods or in the heart of a great city. 

There is no sense in wasting any time or in delaying the 
effort to maintain the American timber supply on the as¬ 
sumption that we can turn to any other part of the world 
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Fig. 87.—Fire—the greatest enemy of the forest. 
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for any considerable proportion of the wood products that 
we need. 

We must grow the bulk of our own raw material or go 
without. 

The strongest competitors of the pulp and paper mills of 
North America in the world’s markets today are the mills 
in the countries which long ago learned the necessity for 
stabilizing their forests. Germany, Scandinavia and Fin¬ 
land are the great pulp and paper producing countries of 
the world outside of the United States and Canada. They 
went through a period of forest devastation generations ago. 
For many years the annual cut from their forests has not 
exceeded the equivalent of the annual growth. Even during 
the stress of the great war with wood called upon to meet 
many new uses, Germany did not overcut her forests and 
the cutting of the French forests was not advanced by more 
than 10 years. In these countries it is the forester who 
determines how much timber of each kind may be safely 
cut each year from a given tract. The manufacturing oper¬ 
ations must be shaped to fit the allotted supply of raw 
material. 

Is the native enterprise and ability, so evident in a thou¬ 
sand ways in North America, unequal to a problem which 
was long ago solved elsewhere? 
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Table 1 

./■ 

The Pulp and Paper Industry in the United States, 1010 




Mills making 



Pulp only j 

Paper only 

Hot It pulp 1 
and paper 

Total 

Number establishments . . 

fil 

407 

171 

720 

Capital. 

$42,081,327 

$303,382,010 

$500,330,337 

$005.704.583 

Value of products 

S35.NN4.N02 

$374,302,101 

$377,812,081 

$788,050,377 

Persons engaged.... .... 

0,300 

50,700 

01.830 

121.035 

Salaries and wages.. 

$7,501,10:4 

$72,085,153 

$85,000,830 

$105,013,380 

Wage earners 

5.807 

51,043 

50,000 

113,750 

Wages . 

$0,524,555 

$58,324,053 

$70,841,434 

$135,000,012 

Primary horsepower 

145,371 

581,008 

1,115,015 

1.851,014 


Table 2 


Raw Materials Used in the Manufacture of Paper in the United 
States, 1919-1879 



1919 

(tons) 

1909 

(tons) 

1899 

(tons) 

1880 

(tons) 

1879 

(tons) 

Woodpulp purchased 

1,595,980 

1,241,914 

644,006 

349,917 

(a) 

Rags. 

277,849 

357,470 

234,514 

246,892 

200,005 

Paper stock. 

Manila stock: 

1,854,386 

983,882 

356,193 

139,061 

87,840 

Rope. 

Jute bagging. 

68,2351 
48,759J 

117,080 

99,301 

524,862 

84,786 

Straw. 

353,399 

303,137 

367,305 

355,131 

245,838 

Other stock. 

106,850 

29,422 

(a) 

(a) 

1,218 

China clay. 

258,533 

(a) 

(a) 

49,616 

(a) 

Bleaching powder... 

139,914 

(a) 

(a) 

(a) 

(a) 

Sulphur. 

187,794 

(a) 

(a) 

(a) 

(a) 


(a) Not reported separately. 
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Table 3 

The Wood Pulp Industry in the United States 


\ 

Rated capacity (tons) 

1919 

1914 

1909 

1904 

Ground wood. 

1,975,039 

1,789,363 

1,809,685 

1,515,088 

Sulphite_ 

1,656,066 

1,341,622 

1,250,983 


Soda. 

464,482 

499,325 

344,953 


Sulphate.... 

252,995 

77,820 




Table 4 

Production of Wood Pulp in a he United States (Tons) 


Year 

Total 

Mechanical 

Sulphite 

Soda 

Sulphate 

1870 . . .. 

1,077 





1880 . 

22,570 





1890 

305,544 





1899. 

1,179,525 

586,374 

416,037 

177,114 


1904. 

1,921,768 

968,976 

756,022 

196,770 


1905 

2,084,482 



1906(a). 

2,327,844 





1907 

2,547,879 





1908 

2,118,947 





1909. 

2,495,523 

1,179,266 

1,017,631 

298,626 


1910. 

2,533,976 


1911. 

2,686,134 





1912. 





1913. 






1914. 

2,893,150 

1,293,661 

1,151,327 

347,928 

52,641 

1915. 






1916. 

3,435,001 

1,508,139 

1,466,402 

387,021 

73,439 

1917. 

3,509,939 

1,535,953 

1,451,757 

437,430 

84,799 

1918. 

3,313,861 

1,364,504 

1,456,633 

350,362 

142,362 

1919. 

3,517,952 

1,518,829 

1,419,829 

411,693 

120,378 

1920. 

3,821,704 

1,583,914 

1,585,834 

463,305 

188,651 

1921. 

2,875,601 

1,267,382 

1,166,926 

300,533 

140,780 

1922. 

3,521,644 

1,483,787 

1,374,319 

419,857 

243,681 


(a) Estimated. 
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Note. Wood pulp manufacture first, appeared as an industry in the 
United States Census reports of 1870 with 8 establishments and a product 
valued at $172,350. In 1890, 225,437 tons of mechanical pulp, 71,039 tons 
of soda pulp and 52,841 tons of sulphite pulp, 349,917 in all, were reported as 
used in the manufacture of paper. 

Table 5 

Wood Pulp in the United States C 


Year 

Produced 

(tons) 

1899. 

1,179,525 

1904. 

1,921,768 

1900. 

2,327,844 

1908... 

2,118,947 

1910. .... 

1912. 

2,533,976 

1914. 

2,893,150 

1916. 

3,435,001 

1918. 

3,313,861 

1920. 

3,821,704 

1922. 

31521,644 


_p;__ 

Available for consumption 
Net 

imports 

(tons) Total amount Per cent 
(tons) imported 


54,824 1,234,349 0 
109,238 2,091,000 8 
185,509 2,51.3,413 8 
239,188 2,358,135 10 
498,414 3,032,390 10 

525,901 . 

603,228 3,556,378 19 
643,742 4,078,743 16 
555,885 3,809,746 14 
874,164 4,695,808 19 
,234,001 4.756,105 26 
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1870. 

1880 

1890. 

1899 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

1909. 
1910 

1911. 

1912. 

1913. 

1914. 

1915.. 

1916.. 

1917.. 

1918.. 

1919.. 

1920.. 

1921.. 

1922.. 


Table 6 

Consumption op Wood 1’ulp in the United States (Tons) 


Production 

Imports 

Exports 

Available for 
consumption 

(a) 1,077 




(a) 22,570 




(a)305,544 

44,373 


349,917 

1,179,525 

79,764 

24,940 

1,234,349 


107,698 

15,669 



150,576 

15,276 


1,921,768 

179,324 

10,086 

2,091,006 

(ft)2,084,482 

170,867 

13,190 

2,242,159 

(a)2,327,844 

199,702 

14,133 

2,513,413 

2,.547,879 

296,778 

12,419 

2,832,238 

2,118,947 

250,485 

11,297 

2,358,135 

2,495,523 

367,650 

8,953 

2,854,220 

2,533,976 

506,775 

8,361 

3,032,390 

2,686,134 

562,425 

9,494 

3,239,065 


540,150 

14,189 



541,455 

19,776 


2,893,150 

675,565 

12,337 

3,556,378 


568,379 

20,294 


3,435,001 

683,765 

40,023 

4,078,743 

3,.509,939 

677,841 

39,180 

4,148,600 

3,313,861 

578,209 

22,324 

3,869,746 

3,517,952 

636,016 

40,057 

4,113,911 

3,821,704 

906,297 

32,133 

4,695,868 

2,875,601 

697,100 

28,483 

3,544,218 

3,521,644 

1,259,638 

24,500 

4,756,105 


(a) Estimated. 
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Table 10 

Imports op Sulphate Pulp Into the United States (Short Tons) 


Year 

From 

Canada 

From 

Sweden 

From 

Finland 

From 

other 

Total 

1917 . ' 

80,738 

29,762 




1918 X .. 

118,114 





1919. 

122,100 

24,270 

430 

4,256 

151,056 

1920 

127,87(1 

58,253 

8,694 

5,151 

199,974 

1921. . 


64,626 


■ESSl 

178,087 

1922. . 

154,041 

135,259 

26,019 

SB 

328,154 

Total. 

703,365 

312,170 

41,638 

39,382 

1,096,555 


Table 11 

Pulpwood Used in the United States (Cords) 


Year 

Total | 

Domestic 

Imported 

1870 

2,200 



1880 

41,000 



1890 . 

583,200 


t . 

1899 . 

1,986,310 

1,617,093 

369,217 

1904 . 

3,050,717 

2,473,094 

573,618 

1905 . 

3,192,223 

2,546,795 

645,428 

1906. 

3,661,176 

2,922,304 

738,872 

1907 . 

3,962,660 

3,037,287 

925,373 

1908. 

3,346,953 

2,651,817 

695,136 

1909. 

4,001,607 

3,207,653 

793,954 

1910. 

4,094,306 

3,146,540 

947,766 

1911. 

4,328,052 

3,390,382 

937,670 

1912. 




1913. 




1914. 

4,470,763 

3,641,063 

829,700 

1915. 




1916 . 

5,228,558 

4,444,565 

783,993 

1917. 

5,480,075 

4,706,327 

773,748 

1918. 

5,2.50,794 

4,506,276 

744,518 

1919. 

5,477,832 

4,445,817 

1,032,015 

1920. 

6,114,072 

5,014,513 

1,099,559 

1921. 

4,557,179 

3,740,406 

816,773 

1922. . 

5,548,842 j 

4,498,808 

1,050,034 
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Table 12 


Polpwood I sen in the United States 
By Phocessks (Conns) 


Year 

Total 

Mechanical 

Sulphite 

Soda 

Sulphate 

1870 (a). 

2,200 




0 

1880 (a). 

1890 (a).. . . 

1899 (a). . . 
1904 (a). . 

1905. . . 

41,000 

583,200 

1,986,310 

3,050,717 

3,192,123 

1,096,794 

1,030,393 

464,936 


1906. 

3,661,176 

1,197,780 

1,958,619 

504,777 


1907.. 

3,962,660 

1,361,302 

2,059,490 

511,802 


1908. 

3,340,953 

1,117,428 

1,739,282 

490,243 


1909. 

4,001,607 

1,246,121 

2,145,984 

571,502 

38,000 

1910. 

4,094,306 

1,180,598 

2,247,693 

655,827 

10,1.88 

1911. 

4,328,052 

1,314,141 

2,342,550 

642,680 

28,681 

1912 (b).. . . 

1913 (b). 

1914 (a) . 

1915 (b) . 

1910. 

4,470,763 

5,228,558 

1,524,386 

2,850,122 

707,419 

140,031 

1917. 

5,480,075 

1,553,0.33 

2,892,322 

813,048 

191,072 

1918. 

5,250,794 

1,345,435 

2,800,172 

74.8,638 

296,549 

1919. 

5,477,832 

1,536,447 

2,860,003 

802,186 

272,596 

1920. 

6,114,072 

1,591,378 

3,202,380 

923,095 

390,619 

1921. 

4,557,179 

1,287,095 

2,367,919 

010,059 

292,106 

1922. 

5,548,842 

1,494,027 

2,705,279 

786,968 

502,568 


(a) Detailed data not available. 

(b) No data available. 
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Table 14 

Ptjtpwood Used in the United States by Regions (Cords) 
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Table 16 

Thu Pulp and Paper Industry in Canada 



■ 

1919 

1921 

Operating, mills. 

99 

100 

Capital.,. 

$275,767,364 

(b)$379,812,751 

Value of products: 



Pulp made for sale. 

$48,485,746 

$42,326,213 

Paper made for sale. 

$91,362,913 

$108,676,952 

Employees (all classes). 

26,647 

24,611 

Salaries and wages. 

$32,264,208 

$34,199,090 

Rated horsepower. 

(a) 623,588 

987,984 


(a) 78 per cent hydraulic and electric. 

(b) Greatest increase between 1919 and 1921 in investments in land, 
buildings and machinery. 


Table 17 

Pulp and Paper Industry in Canada 
(Materials Used) 



1919 

(tons) 

1921 

(tons) 

Pulp. 

1,220,360 

16,435 

1,002,930 

10,369 



Old or wnsto paper. 

62,957 

61,914 

Straw. 

1,449 

1,733 


1,990 

15,841 


Other fibers. 

24,399 

Paper made all kinds. 

1,090,235 

1,021,941 

Fuel used: 

Coal, tons. 

1,213,089 

1,251,341 

Oil, gallons. 

14,397,318 

4,559,928 

Wood, cords. 

33,462 

22,154 

Total cost of fuel. 

10,549,493 

12,500,643 

Sulphur. 

78,993 

66,971 

Lime and limestone. 

121,447 

121,540 


9,256 

27.756 

11,436 

32,920 

Sulphate and carbonate of soda, etc. 
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Table 18 

The Wood Pui.p Industry in Canada 
Rated Capacity (tons) 



1921 

1919 

Groundwood. 

1,320,841. 

P 

1,193,920 

Sulphite. 

SI3,740 

081,700 

Sulphate. . 

219,070 

202,800 

Soda. 

0,450 

5,600 


Table 19 


Production op Wood Pui.p in Canada (Tons.) 


Year 

Total 

Mechanical 

Sulphite 

Sulphate 

Soda 

1908. 

363,079 

278,570 

82,331 


2,178 

1909. 

445,408 

325,609 

114,926 


4,873 

1910. 

474,604 

370,19.5 

9.5,987 


8,422 

1911. 

496,833 

362,321 

110,391 


24,121 

1912. 

682,632 

499,226 

142,978 

33,469 

6,9.59 

1913. 

854,624 

600,216 

183,552 

68,284 

2,572 

1914. 

934,700 

644,924 

217,.550 

70,333 

1,893 

1915. 



235,474 

92,405 

3,1.50 

1916. 

1,296,084 

827,2.58 

363,972 

100,977 

3,877 

1917. 


923,731 

374,894 

161,547 

4,136 

1918. 

1,557,193 

879,510 

494,322 


3,761 

1919. 

1,716,089 

990,902 

562,115 

1.58,475 

4,597 

1920. 


1,090,114 

67.5,733 

188,487 

5,768 

1921. 



481,984 

131,337 

4,201 

1922. 

2,150,251 

1,241,185 

678,878 

217,862 

793 
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Table 20 


Consumption op Wood Pulp in Canada (Tons) 


Year 

Production 

Exports 

Imports 

Available 
for con¬ 
sumption 

« 

1008. 


239,806 



1909. 


280,744 



1910. 

474,604 

328,977 



1911. 

496,833 

259,514 



1912. 

682,632 

348,100 



1913. 

854,624 

298,169 



1914. 

934,700 

424,883 



1915... 

1,074,805 

364,170 



1916. 

1,296,084 

558,899 



1917. . 

1,464i308 

511^803 



1918. 

1,557,193 

583,911 



1919.. . 

1,716,089 

709’129 

13,076 

1,020,036 

1920. 

1,960,102 

819,985 

21,141 

1,161,258 

1921. . 

1,549,082 

527,222 

17,354 

1,039,214 

1922.. . . 

2,150,251 

818,247 

17,300 

1,349,304 


Table 21 

Pulpwood Used in Canada by Processes (Cords) 


Year 

Total 

Mechanical 

Sulphite 

Sulphate 

Soda 

1908 

482,777 





1909 

622,129 





1910. 

598,487 





1911. 

672,288 

408.000 



45,000 

1912. 

866’042 


285,959 

66,938 

13,919 

1913. 

1,109,034 

flUiruWff v 


136,569 

5,144 

1914. 

1,224,376 

644,924 



3,785 

1915. 

1,405,836 

743,776 


184,811 

6,300 

1916. 

1,764,912 

827,258 

729,945 

201,954 

7,755 

1917. 

2,104,334 

964,479 

855,489 

274,646 


1918. 

2,210,744 


1,044,697 

285,194 

7,769 

1919. 

2,428,706 


1,127,659 



u£2*iisssi 

2,777,422 




11,874 

1921. 


967,519 

982,296 

222,175 

8,588 

1922. 


1,214,910 

1,325,074 

370,979 

1,645 
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Table 22 


Pulpwood Consumption in Canada by Species (Cords) 


Year 

Total 

Spruce 

Balsam 

fir 

Hemlock 

Poplar 

Pirn* 

Other 

1908. 

482,777 

420.631 






1909. 

622,129 


Rjjrsf 

700 




1910. 

598,487 


wfflwWm . 

3,816 


* 

' 


1911. 

672,288 

548,276 

117,400 

1.670 

4,186 


750 

1912. 

866,042 

677,747 

164,587 

19,178 

4,105 

40 

85 

1913. 


754,858 

283,292 

47,360 

4,141 

19,383 

1914. 


836,387 

314,183 


3,845 

24,715 


1915. 


998,156 


55,265 

3,243 

41,953 


1916. 



433,154 

82,307 

0,177 

39,717 


1917. 

2,104,334 

1,078,6.56 

EEXS1 

101,321 

5,168 

2,850 

0,824 

1918. 


1,638,733 

447,243 

89,007 

9,885 

25,851 

25 

1919. 

2,428,706 

1,787,868 

mmma 

118,013 

7,228 

15,402 

0,808 


2,777,422 

1,873,024 

687,519 

176,029 

5,732 

15,743 

10,375 

1921. 

2,180,578 


511,791 

122,997 

3,557 

40,400 

2,349 

1922. 

2,912,608 

2,032,985 

627,626 

157,947 

1,305 

79,461 

13,284 


Table 23 


Pulpwood Used in Canada by Provinces (Cords) 


Year 

Total 

Quebec 

Ontario 

N. B. 

B. C. 

N. S. 

1908. 

482,777 

255,943 

154,714 

54,058 

(1) 

18,062 

1909. 

622,129 

319,935 

187,352 

88,450 

1,310 

25,076 

1910. ... 

598,487 

342,755 

210,552 

22,634 

440 

22,106 

1911. 

672,288 

390,426 

213,667 

45,824 

150 

22,221 

1912.. .. 

866,042 

578,855 

173,903 

52,041 

35,067 

20,176 

1913. 

1,109,034 

629,934 

321,244 

53,121 

84,173 

20,562 

1914. 

1,244,376 

636,496 

447,751 

49,339 

80,013 

10,777 

1915. . . 

1,405,836 

697,962 

480,627 

115,842 

90,5.35 

20,870 

1910. . 

1,764,912 

924,272 

637,612 

79,594 

108,997 

14,437 

1917.. . 

2,104,334 

1,109,869 

735,691 

105,586 

134,814 

18,374 

1918.. . 

2,210,744 

1,085,478 

784,691 

110,133 

218,774 

11,668 

1919. 

2,428,706 

1,176,134 

840,856 

140,607 

250,358 

20,751 

1920. 

2,777,422 

1,333,815 

942,672 

180,723 

295,617 

24,595 

1921. 

2,180,578 

1,111,277 

700,589 

121,110 

225,240 

22,362 

1922.,... 

2,912,608 

1,405,440 

980,635 

204,965 

274,649 

46,919 


(1) No pulp was manufactured in British Columbia prior to 1909. 
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Table 24 

Canadian Extokts ok Wood Pulp 1890-1908 Inclusive (Values Only) 


Fiscal 

'Groat 

United 

Other 

Total 

years 

Britain 

States 

countries 

1890 .* 

1891 . 

* 460 

* 147.098 

280,619 
355,303 
454,253 
308,250 

1 20,622 

* 168,180 
280,619 
355,303 
455,893 
547,217 


4 


1893. 

1,040 

178,255 


1894. 

700 

1895 . 

251,848 

330,385 

2,641 

590,874 

1890 . 

113,557 

557,085 

5,135 

675,777 

1897 . 

104,138 

570,720 

1,101 

741,959 

1898. 

670,100 

534,305 

16 

1,210,421 

1899. 

671,704 

578,229 

24,343 

1,274,276 

1900 . 

502,178 

1,193,753 

00,085 

1,810,016 

1901. 

934,722 

937,330 

05,155 

1,937,207 

1902 . 

818,580 

1,170,400 

57,418 

2,046,398 

1903. 

1,129,173 

1,795,708 

220,002 

3,150,943 

1904 . 

548,720 

1,807,442 

52,912 

2,409,074 

1905 . 

080,199 

2,094,122 

24,837 

3,399,158 

1900. 

998,702 

2,419,028 

59,820 

3,478,150 

1907 . 

558,009 

2,397,448 

28,888 

2,984,945 

1908 

485,199 

3,545,530 

7,123 

4,037,852 

Total. 

18,773,784 

*22.149,674 

*636,804 

*31,560,262 



Table 25 


Canadian Exports of Pulpwood 1890-1908 Inclusive (Values Only) 


Fiscal 

years 

Great 

Britain 

United 

States 

Other 

countries 

Total 

1890 . 

* 22,808 

* 57,197 


* 80,005 

1891. 


170,036 


188,998 

1892 . 

lEiBliinf'sffir 

183,312 


219,458 


13,401 

371,981 

* 650 

380,092 

1894. 

24,250 

309,010 


393,260 

1895. 

9,396 

458,013 


468,009 


27,580 

600,285 


627,865 

1897. 

33,931 

677,221 


711,152 

1898 . 

34,772 

870,690 

579 

912,041 

1899. 

. ■ 

809,795 

4,192 

842,080 

1900. 


864,077 

325 

902,772 

1901. 


1,364,821 

. 

1,397,019 

1902. 

120,445 

1,194,593 


1,315,038 

1903 . 


1,558,560 


1,558,560 

1904. 


1,788,049 

. 

1,788,049 



2,000,814 


2,600,814 

1906. 


2,049,106 


2,649,106 

1907. 


1,998,805 


1,998,805 



4,605,371 


4,665,371 





Total... . 

*439,818 

*23,248,930 

*5,740 

*23,694,500 
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SAMPLE WORKING PLAN FOR ADIRONDACK 
SOFTWOODS' 

By A. B. Recknagei., 1922. For the Working Period 1923-1932 Inclusive 

1. Foreword. 

This plan is prepared in accordance with the vote at the joint meeting 
of timberland owners and foresters in New York City on June 7, 1922, 
“that a sample working plan . . . be prepared ... for the purpose of 
illustrating and of explaining what is intended under ‘Regulation of Cut.’” 

Through the courtesy of Finch, Pruyn it Co. it. is possible to use the data 
gathered by Messrs. H. L. Churchill and T. II. Crawshaw on a typical area 
of softwood land (Spruce Flat. Type) on the upper Hudson in Essex 
County. These data were supplemented by a study of growth of spruce 
and balsam following early cutting for sawtimber." 

The outline followed is one prepared for use by timberland owners in 
New York State, particularly in the Adirondacks. 

2. Introduction. 

(a) This tract is located west of the Hudson River and east of lands of 
R. C. Pruyn, in Townships 46 and 47, and the Hyslop Patent, Totten and 
Crossfield's Purchase, in the Town of Newcomb, County of Essex, State 
of New York. 

(b) The area covered by this plan is as follows: 


Acres 


South water shed, Santanoni—Sucker Brook. 
Upper Beaver Brook and tributaries 

Lower Beaver Brook. 

Along Hudson River. 


2,862 
1, 1.67 
1,714 
207 


Total acres 


6,000 


(c) Previous to its acquisition by Finch, Pruyn A Co., Inc., the area 
belonged to the McIntyre Iron Co. It was last logged in 1892 for soft¬ 
wood saw timber to about 10 inches in diameter on the stump. 

(d) The village of Newcomb is near by and furnishes a fair supply of 
skilled woods labor. Additional help can be obtained from Tuppcr Lake. 

(e) The saw timber and pulpwooil is driven down the Hudson and its 
tributaries to the paper mill und sawmill of the company at Glens Falls. 
Thus none of the forest products are consumed locally. 

* Reprinted from Bulletin II of the Empire State Forests Products Assn., October, 
1922. 

•See "Growth of Spruce ami Balsam in the Adirondacks" paper read at meeting of 
N. Y. Section, Society of American Foresters, August II, 1922, am! published in Journal 
oj Foreetry. 
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3. The Forest. 

(a) This area is ail in the spruce fiat type. 

(b) The entire area is cut over but restocking satisfactorily with young 
growth of softwoods. (Sec Forest Description in the Appendix.) 

(c) Stand Table .—The following stand table is based on the careful 
measurement of an average acre and shows the number of trees of each 
kind by diameters at breast height (4% feet above ground): 


Table 1.—Stand Table fob Average Acbe 




(d) Stock Table .—The following table shows for the same average acre 
(as in Table 1) the volumes in cubic feet for spruce and balsam and board 
feet for hemlock and hardwoods (omitting the Cedar, which is of incon¬ 
siderable size). Local volume tables were prepared for spruce and balsam 
based on Cary: “Manual for Northern Woodsmen," Table 6 (see Appen¬ 
dix) ; for hemlock and hardwoods the volumes were those obtained by field 
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measurements in St. Lawrence County. These tables show no values for 
beech under 10 inches or for birch and maple under 11 inches d. b. h. This 
explains why no values for maple are (riven in the stock table. For the 
miscellaneous species (black ash, black cherry, striped maple) the volume 
table for yellow birch was used as being the most conservative. Cubic 
feet are converted into cords at a ratio of 90 cubic feet per cord. 

(e) The current annual increment per cents used in determining the 
yearly growth of spruce and balsam are the result of careful local studies 
on the adjacent estate of R. C. Pruyn, Esq., now being cqt over. 1 The 
hemlock and the hardwoods are omitted in the following calculations since 
the growth of spruce and balsam is the chief consideration, since no local 
data are available on the growth of hemlock and hardwoods und since it 
may be assumed that these species are largely at a standstill because of 
over-maturity and decay, there having been no cutting except for soft¬ 
woods. 


Table 2.—Stock Table for Averaoe Acre 


Spruce Flat Type Cut 30 Years Ago to 10 in. Diameter on .Stump 


D.B.H. 

Spruce 

Balsam 

Total 

Hemlock 

Beech 

Yel. birrh 

M ise 

Total 

Ins. 

Cu. Ft. 

Cu. Ft. 

Cu. Ft. 

Bd. Ft. 

Bd Ft. 

Bd. Ft. 

Bd Ft. 

Bd. Ft. 

5 

18.5 

20.4 

47 9 






0 

24 5 

18 0 

43 1 






7 

44 1 

27.3 

71 4 

5 




5 

8 

25 8 

91 2 

117 0 






9 

108 0 

48 3 

150 3 

14 



. 

14 

10 

132.0 

228 0 

360 0 


48 



48 

11 

137 9 

237 0 

374 9 

84 

120 

00 

45 

330 

12 

225 0 

110 0 

335 0 


83 

132 


215 

13 

203.0 

205 2 

408 2 

213 

103 



310 

14 


155 0 

155 6 

100 

130 

2(81 

103 

020 

15 







125 

125 

16 


52 2 

52 2 

145 




145 

17 






344 


344 

18 


63 0 

03 6 



198 

108 

300 

10 






227 


227 

20 




295 


255 


550 

21 




330 


290 


620 

22 






322 


322 

23 






359 

' 

350 

Total 

918.8 

1,206.4 

2,185 2 

1,276 

484 

2,423 

471 

4,064 


cu. ft. 

cu. ft. 

cu. ft. 

bd. ft. 

bd. ft. 

bd. ft. 

bd. ft. 

bd. ft. 


10.21 

14 07 

24 28 







cords 

cords 

cords 







Churchill, in memorandum of May 29, 1922, figures that “the direct loss 
due to lumbering in smaller trees left on the areas logged, is about 20 per 

1 8ee "Growth of Spruce and Balsam in the Adirondseka” paper Mad at meeting of 
Association and article referred to in the “Foreword” above. 

10 
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cent of the volume, and there is a certain amount of loss annually due to 
windfall, disease, and insects, which amounts to perhaps 1 per cent yearly 
of the volume standing for twenty years after cutting.” 

This factor has been used in the calculations which follow. The incre¬ 
ment of balsam above 14 inches has been omitted as being olTset by the 
decay which is common in balsams of larger size. 

These figures for annual growth must be reduced 20 per cent for mor¬ 
tality in logging and 1 per cent, annually for loss by windfall, disease and 
insects. Since the planned cuttings extend over 20 years (sec below) the 
reduction is 2 per cent, per annum, or a net increment of 3440 cords of 
spruce, .4707 cords of balsam = .815.3 cords annual growth which is 3 36 per 
cent of total cords of standing spruce and balsam as given m Table 2. 

(f) The total estimate of standing timber on the tract is obtained by 
multiplying the values in Table 2 by the acreage (6.000 acres) of the tract. 
The annual growth for spruce and balsam on the entire tract is derived 
from Table 3. 


Table 4.—Summary of Estimates and Growth 
For 6,000 Acres of Spruce Flat Typo 


Species 

Standing timber 

Annual growth 

Spruce. 

Balsam. 

61,260 cords 
84,420 cords 

2,068 cords 
2,824 cords 

Total. 

145,680 cords 

4,892 cords 

Hemlock. 

Beech. 

Yellow birch. 

Miscellaneous. 

7,6.56,000 1k 1. ft. 
2,904,000 lid. fl. 
14,.538,000 bd. ft. 
2,826,000 bd. ft. 

Not ascertained 
Not ascertained 
Not ascertained 
Not ascertained 

Total... 

27,924,000 bd. ft. 

Not ascertained 


4. Proposed Management. 

(a) Object oj Management. —The company owning the tract desires con¬ 
tinuous forest production thereon so far as possible, the yield should be 
sustained not annually but periodically, with pulpwood as the chief crop. 

(b) Practical Restrictions. —The chief difficulty in handling the tract for 
continuous crops of pulpwood is the cost of logging. The annual cut must 
be of sufficient volume to justify the expense of roads, camps, logging 
equipment, etc. This means that the period of return for a second cut on 
the same area must be longer than is desirable for the good of the forest. 
Management, then, is a compromise between the necessities of logging and 
what is the best forestry practice. As the years pass, the balance will 
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swing towards better forestry practice because of the increasing value of 
the stumpage. 

This is why no cutting of hardwoods is planned for the ensuing working 
period (1923-1932). Present utilization of hardwoods is not compatible 
with the best forestry practice. Pulpwood utilization, on the other hand, 
is complete, taking everything to a 3-inch diameter in the top and where 
4-foot wood is cut and peeled there is practically no waste. 

(c) Method of Cutting .—A selection system of cutting is advised for 
spruce and balsam on this tract. As Churchill said in a working plan for 
similar lands belonging to the Company in 1912: 

“The only way to get satisfactory results in this work is to mark all 
trees to be cut and upon the skill with which this marking is done depends 
in a very large measure the success of the work. 

“Except where absolutely needed for seeding, all trees that have reached 
their limit of effective growth should be cut regardless of size. Also all 
trees with broken or suppressed crowns or injured by fire or otherwise so 
that they arc likely to become defective before the next cutting. The 
trees left should be sound, wind-firm and have well-developed crowns. 
They should be trees that will live and add a substantial growth to their 
volume each year until the next cut. 

“A careful study of existing conditions upon all parts of these holdings 
has conclusively shown that the best results cannot be obtained by cutting 
to a fixed diameter limit, but that the cutting must be made to conform 
to conditions existing upon each area logged.” 

In general, balsam should be cut heavily, especially the tall, spindly 
trees which are prone to windfall, and spruce should be cut more lightly, 
leaving short stocky trees with well-developed crowns that have adequate 
growing space and arc not in danger of suppression by the hardwoods. 

As an approximate diameter limit, spruce should be cut down to and 
including 10 inches d.b. h. and balsam down to 5 inches d.b.h., since 
balsam is sure to reproduce anyway and its heavier cutting will favor the 
reproduction of spruce and also because balsam is prone to windfall. 

However, in the marking, no rigid diameter limits should be observed, 
but the conditions on the ground should govern in the choice of trees to 
be taken, remembering that a second cut is to be made 20 years hence and 
leaving a sufficient stand of thrifty trees to make this possible. 

(d) A cutting cycle (period between cuts) of 20 years is recommended. 
The rotation (total age at which trees are to be cut) is tentatively set at 
80 years. At that age both spruce and balsam have attained pulpwood 
size. 

5. Regulation of Cut. 

(a) The paper mill of the company requires 30,000 cords of pulpwood 
annually. Only a part of this need come from the tract in question since 
the company has other holdings. It is expected, however, to get as much 
pulpwood from this tract as is compatible with maintaining its productivity 
unimpaired—that is, with a sustained periodic yield. 
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(b) This means that tlie crop 20 years hence must be adequate to war¬ 
rant logging the area for a seeond cut. The growth'of the trees left must 
be the source of this second cut. To ensure this requires a regulation of 
the present cut which lias been figured by various methods as follows: 
(For details of computations, sec Appendix.) 

(o) The allowed annual cut by four different methods for an average 
acre is as follows: 


Method 

Spruce 

Balsam 

Total 

1. Chapman 1 .. 

4907 

8950 

l 3803 

2. Ileyer 2 . 

4103 

9388 

1 3491 

3. Von Mantel 2 .. 

2550 

3520 

0070 

4. Jackson 3 

0828 

9388 

1 0210 


1 See W 00 L 8 EY, T. S., Jr.: "Ani«*iirnn Foicst Hruulut urn,” wlwrc* ilns metli« mI is sum¬ 


marized in Aitides 127, 138 and 144. 

3 See Ueck.vagel and Bentley . ‘‘Finest Miimwmnil ’’ I» 148 

3 Sec Jackson : "A Short Manual of Finest Miiiiiiwiiinit ” 1*. 58. 

Von Mantel’s method is always conservative; Hcyer’s and Chapman's 
and Jackson’s agree closely, so the values derived by Chapman’s method 
may be accepted. This is especially desirable because the method is well 
adapted to this kind of a forest. 

(d) The calculated cut, then, for spruce and balsam on the entire tract 
for the ensuing 10-ycar working period is as follows: 


Species 

Per annum 

For 10-yeur working period 

1 

Spruce. 

2,944 2 cords 

29,442 cords 

Balsam. 

5,373 0 cords 

53,736 cords 

Total. 


83,178 cords 


For the 10-year working period the cut should not, therefore, exceed, 
in round numbers, 83,000 cords of spruce and balsam. Assuming that the 
company desires a cut of 12,000 cords a year or 120,000 cords in the ten- 
year period, this would exceed the allowed cut by 37,000 cords and seriously 
encroach on the growing stock inasmuch as there are only 28,533 cords of 
spruce above the suggested diameter limit and 84,420 cords of balsam, 
making a total of 112,953 cords. 

It would be better, therefore, to curtail the cut from this tract to 10,000 
cordB yearly and to cease cutting after 8 years in order to resume again 
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at the eleventh year with a normal cut of 8,300 cords. This is the best 
way of maintaining the productivity of the tract unimpaired. 

(e) Allocation oj Cut .—The areas listed in 2 (b) as composing this tract 
should preferably be cut in the following order: 


. 

Acres 

1. Along Hudson River... . 

267 

2. South watershed, Santanoni—Sucker Brook. . . 

2,862 

3. Upper Heaver Brook and Tributaries. 

1,157 

4. Lower Beaver Brook. . 

1,714 

Total. ... 

6,000 


Each year’s cutting should be selected in advance and the trees thereon 
marked for cutting by the company’s forester. The cost of this is esti¬ 
mated at 8 to 10 cents per M. ft. or 4 to 5 cents per cord. 

6. Fire Prevention. 

(a) Overlooking this tract, there are two lookout stations maintained by 
the Conservation Commission from which fires are promptly reported to 
the local ranger. These are Mt. Adams (east of the “Upper Works”) and 
Goodenow Mt. (south of the state road, west of Newcomb). 

(b) Under the law all softwood tops have to be lopped to a diameter of 
3 inches, which coincides with commercial practice in the cutting of pulp- 
wood. The company already patrols its land—three men are so employed 
—and this patrol will be extended to the trnct in question, particularly to 
cut-over areas. The company posts its lands against trespass' and requires 
permits from nil who wish to hunt or fish on its lands. 

(c) Cooperation in fire prevention on this tract should be had with the 
adjacent owners—R. C. Pruyn of Albany and the Tahawus Club and the 
McIntyre Iron Co. as well ns with the State of New York, Especially 
dangerous for the next working period is the recent softwood slash on the 
Pruyn tract and a joint patrol of this portion of the forest might be ar¬ 
ranged, each owner paying a proportionate share for its maintenance. 
Patrol must be specially careful in the 3 or 4 years following the cutting. 

(d) The chief need on this tract is to make all parts of it readily acces¬ 
sible in case of fire. This requires a system of permanent trails over which 
men and equipment can be moved with due rapidity. As logging proceeds, 
the main hauling roads and the tote roads will penetrate all parts of the 
tract. Certain of these roads should be kept clear and in shape as perma¬ 
nent trails. 

1 For use on recently cut-over lands it would be better if the notices wen prepared by, 
and issued under the authority of, the Conservation Commission. 
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Wherever the area is heavily lumbered and there are dangerous accu¬ 
mulations of inflammable material the trails should be posted at frequent 
intervals with fire warnings.' 

(e) Men to fight fire cun be obtained from Newcomb and other nearby 
points, but they will need tools. Therefore, fire-fighting apparatus and 
equipment should be purchased as needed in view of materials which the 
company already owns. Some tools may be left in locked boxes at con¬ 
venient points and a central supply maintained for the rest. The, purchase 
of a gasoline pump for fire fighting is recommended. Arrangements should 
be made for the hire of a truck or other suitable meuns of transportation 
in case of emergency. 

7. Protection Affaiiist Insects nml Disease. 

The apparent insect danger on this tract is slight. Damage to spruce 
and beech from heart rot caused by fungi is common, but should diminish 
with the cutting of the ripe timber which is most subject to attack. Forest 
sanitation, in general, will improve with the removal of the mature and 
over-mature limber and with adequate fire prevention. 

8. Special Problems. 

None covered in this plan. 

9. Appendix. 

The following tables of volume and growth are included in the Appendix: 
Table A. Local volume table for spruce anil balsam. 

Table B. St. Lawrence Co. volume table for hardwoods. 

Table C. Current annual increment of spruce and balsam. 

Table D. Years to grow one inch in diameter for spruce and balsam. 

Note.— In order to economize space, the Appendix has not been printed. 

TECHNICAL OUTLINE RE FOREST SURVEYS AND 
WORKING PLANS 

PROVINCE OK QUEBEC 

DEPARTMENT OF LANDS AND FORESTS 

FOREST SERVICE 

1. Perimeter 

1. The boundary lines of the forest tracts should be traversed and blazed 
as requested by the Quebec Forest Service. 

2. Base Line 

2. A base line, made with the transit or the surveyor’s compass, must be 
used as initial departure of each strip survey or line of estimation. 

• Under these conditions Col. Craves has suggested "to dispose of the slash for a space 
of about 50 feet on each sido of the trails . . . Tins should be done by piling and 
burning. If the piling is done at the time of logging, the cost would not exceed 50 
cents per M. ft. of timber cut along the strip. ’ 
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3. Such base line must be cleaned, blazed and chained; pickets must be 
planted or other indications made at every quarter of a mile. 

4. The streams may be used as base line, provided they are surveyed as 
indicated above. 


3. Strip Surveys 

5. These lines must be run ns much as practical in a direction perpen¬ 
dicular tt> the base line. 

6. The strips should be parallel and not more distant than 30 chains, 
except when the land is very swampy or covered by muskegs or with 
recent burns: in such cases the equidistance between two consecutive 
strips may be equal to a mile. 

7. When a river is used as base line, the strip surveys must have a 
direction perpendicular to the general trend of the stream. 

8. The strips must have a minimum of 33 ft. in width. 

9. The sheets used for the estimation must be changed whenever there 
is a real change of forest type, and should the stand remain uniform in 
character, then the sheets can be changed only at every quarter of a mile. 

10. It will be necessary to note, in the course of this work, all the changes 
in topography, such as slopes, streams, lakes, etc., and to indicate them 
faithfully on the plans. 

11. A minimum of at least 1 per cent of the total area of the forest 
inventoried must be covered by the strip surveys. 

12. It is necessary to determine, with as much accuracy as practical, the 
boundaries and the area of each forest type. 

4. Sample Plots 

13. The sample plot method can be used, provided the plots are selected 
on lines which are run under the same principle as the strip surveys. 

14. The sample plots must be of at least half an acre in area, and should 
be located at least at every thirty chains' interval. 

15. The stand found between two sample plots will be calculated by 
ocular estimate, and such estimate to be corrected by the values found on 
the respective sample plots. 

16. The other information requested by the strip survey method must 
also be furnished by this method of estimation. 

5. Forest Types 

17. The general forest types which we recommend are as follows: 

(a) Hardwoods-Conifers: More than 50 per cent hardwoods; 

(b) Conifers-Hardwoods: More than 50 per cent conifers; 

(c) Conifers: If 75 per cent of conifers and more; 

Subtypes: White spruce, black spruce, red spruce, balsam, white 
pine, red pine, gray pine, tamarack, hemlock, arbor vitae or 
white cedar, etc. 

(d) Hardwoods: If 75 per cent of hardwoods and more. 
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Subtypes: Maple, yellow bireh, white birch, canoe birch, aspen, 
poplar, basswood, beech, etc. 

18. Please do not forget to give, in each case, the approximate average 
age of the stand. 


. 6. Volume Tabi.es 

19. Prepare one in the field, for each species, based upon the diameter, 

and taking all wood up to 4 inches in the tops, allowing one fin*t for the 
stump; # 

20. Use the cubic foot for all your estimates. 

7. Qualities of the Station 

21. The qualities of the station must be based upon the height of the 
trees, the fertility of the soil, etc. \\e suggest to use the following 
qualifications: 

(a) Excellent; (b) average; (c) poor; (d) bad 

8. Growth Studies 

22. The choice of every sample tree must be made with precaution ns 
each one must be typical of the stand. 

23. The number of sample trees to be studied depends upon the impor¬ 
tance of the forest types, and, for the diameter classes forming the bulk of 
the stand, not less than five sample trees should be used. 

24. Methods of study must be based upon 1°. Complete studies of the 
different sections of the tree; 2°. Partial analysis of the growth at a given 
point of tree, such as “D. B, II.," diameter on the stump, diameter at the 
middle height of the tree, etc. 

25. Counting and writing the decades: 1°. From center to the bark; 
2°. From bark to the center. 

26. A study of the time necessary for the increase of the last inch in 
radius or in diameter. 

27. Determination of the percentage of increment of the volume of the 
tree at the different periods of its life. 

28. Calculation of the time necessary for the passing from one diameter 
class to the following class (stump analysis, etc.). 

29. Interpolation of the results. 

30. Please use the square of the diameters for the calculation of your 
values by curves, instead of the ordinary diameter, so as to get thereby 
functions of the first degree (straight lines) instead of functions of the 
second degree (curves) ns the result of your interpolation. 

31. Estimate of the basal area of the tree at the different decades. 

32. Calculation of the basal area of the stand. 

9. Calculation of the Volume and Yield of the Stands 

33. Calculation of the area of the various forest types in each basin. 

34. Calculation of the average volume per acre of each forest type. 

35. Calculation of the total volume of each forest type in a given basin. 
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36. Calculation of the total volume and yield of all the forest stands by 
individual basin. 

10. Experimental Plots on Control Areas 

37. These control areas must be selected during the inventory work, or 
in the course of the growth studies. We need them to enable us to follow 
the effects of the experiments made with various methods of treatment. 
The bound'arits of each plot must be well blazed. These areas must be 
typical of the general conditions of each type; they must also be easy of 
access and not seriously exposed to the danger of forest fires. They must 
not be selected only in the old forest, but in the younger stands, so as to 
cover every age class and reproduction. 

11. Plans and Maps 

38. Please distinguish between each forest type by means of conventional 
colors and symbols. 

39. Indicate on the plan by their respective numbers the strip surveys, 
or sample plots, showing their proper locations and directions. 

40. Indicate, by the proper symbols, the volume of the various stands. 

41. Scale. For the general plan: One mile to the inch; for the details 
plans: One-quarter mile to an inch. We must aim to have, as much as 
possible, sheets of a uniform size, say, 20 by 40 ins., with a border of 5 ins.; 
thus the sheets should measure 25 by 45 ins. 

12. Report 

42. General description of the land: Situation, geography, geology, cli¬ 
mate, etc. 

43. General description of the forest and of the forest types, giving their 
distribution, composition, origin, evolution, reproduction and relative 
importance. 

44. Relation of the itinerary followed. Discussion of the work of inven¬ 
tory: Methods used, percentage of the territory covered, location of the 
sample plots, of control areas, growth studies, etc. 

45. Suggestions re management, with discussions on the previous tending 
of the forest, explaining deficiencies of past systems on the lumbering 
methods used, and outlining the project of management based upon yield 
tables, with arguments in favor of same. 

46. Chronological table of the various operations to be made each year 
for the lumbering, tending and improvement of the forest. 

47. Suggestions on the subject of fire protection, lumbering, roads, 
streams improvements, reforestation, etc. 

Office of the Chief Forest Service. 


Quebec, January 15, 1923. 
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(Advertisement of Timber Sale In Ontario.) 

TENDERS 

for 

PULP WOOD AND TIMRKR LIMIT 

Tenders will be received by the undersigned up to mid including the 22n*l dnv of 
June, 1923, for the right to out pulpwood and limber on a certain ijren situated in 
the watershed of the Trout and Chnploau Rivets in the District of Sudbiuy, com¬ 
prising an urea of 1,049 square miles. 

Tenderers shall state the amount per coni on pulpwood that they me prcpntrd to 
pay as a bonus in addition to dues of 80 cents pci coid for spruce and 40 cents per 
cord for other pulpwoods, or such other rates as muy from tune to tune be fixed 
by the Lieutenant-Governor m Council, for the light to o|a>iate a kin ft pulp mill 
and a paper mill. 

Tenderers shall also be required to say what they nre prepared to pny, per thou¬ 
sand feet board measure, for the following classes of tunlier, over und above the 
upset prices in addition to Crown dues: 


Red and white pine, upset price. $6.00 per M. ft R. M. 

Spruce (too large for pulpwood), upset price. 5.00 pci M ft. B. M. 

Jack pine (bunksian), upset price. 2 50 pel M ft M. M. 


The Crown dues on pine, including jackpme, liemg $2.50 und on spruce $2 jht 
M. ft. b. m., or such other lates as may fiom tune to tune be fixed by the 
Lieutenant-Governor in Council. 

The successful tenderer shall be required to erect a mill or mills within the limit 
or at some point m Ontario approved by the Minister, and to mnnufnctuiu the 
wood into Kraft pulp, and also such portion thereof into Kruft paper when required 
so to do. 

Parties making tender will bo required to deposit with their tender a marked 
cheque, payable to the Honorable the Treasurer of the Province of Ontario, for 
fifty thousand dollars ($50,000) which amount will be forfeited hi the event of the 
successful tenderer not enteiing into agreement fo carry out conditions, etc. 

The said $50,000 shall remain on deposit until the Kraft pulp mill, os provided 
by terms and conditions of sale, is erected and in o pi* rat ion. Any timber cut in tho 
meantime shall be subject to payment of dues and bonus as accounts for same are 
rendered. After the said pulp mill is erected and in operation the deposit of $50,000 
may be applied on account of bonus dues as they accrue, but the regulation dues 
as mentioned above shall be paid in the usual manner as returns for cutting of 
wood and timber are received and accounts rendered. 

The highest or any tender not necessarily accepted. 

For particulars as to description of territory, capital to be invested, etc., apply 
to the undersigned. 

All tenders should be enclosed in sealed envelopes and marked plainly on outside 
"Tender for Trout-Chapleau Pulp and Timber Limit." 

Beniaii Bowman, 
Minister of Lands and Forests. 

Toronto, April 16, 1923. 

N. B.—No unauthorized publication of this notice will be paid for. 
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TIMBER SALE CONTRACT X. 

PROVINCE OF BRITISH COLUMBIA 

FOREST BRANCH 

DEPARTMENT OP LANDS 
Forest District . 

This Indenture, made the day of , a. d. 192 , 

between His Majesty the King, represented and acting by 

, Minister of Lands for the Province of British Columbia 
(who, with his successors in office, is hereinafter “the Lessor"), of the one 
part, and Pacific Mills, Limited, whose registered office is situated at 

(hereinafter called “the Lessee”), of the 

other part. 

Whereas by divers agreements entered into between the parties hereto 
certain tracts of timber had been and were in future to be demised to the 
Lessee for a period of thirty years from the 29t,h day of January, 1914, 
irrespective of the date of application for the same, upon payment of 
certain moneys which were fixed and agreed: 

And whereas it was agreed that as and where the Lessee selected and 
made application for the demise of any timber comprised in the herein¬ 
before-mentioned agreements a formal contract should be executed for the 
purpose of carrying out the intention of the said agreements in respect of 
such selected timber: 

And whereas the parties hereto have agreed that the timber hereinafter 
mentioned is comprised in and subject to the terms contained in the said 
agreements, and for the purpo.se of completely performing the said agree¬ 
ments in respect of the said selected timber have agreeil to enter into the 
covenants, conditions, provisions, and agreements hereinafter contained: 

Now, this Indenture witnesseth that, in pursuance of the said agree¬ 
ment and in consideration of the payments and stipulations to be made 
and observed by and on the part of the Lessee, the Lessor doth hereby 
demise unto the Lessee, for the term and subject to the reservations and 
conditions hereinafter provided, a license to cut and remove all the mer¬ 
chantable timber upon an area which is agreed to comprise 
acres, situated and described as follows, and shown upon the map annexed 
and thereon colored red: 

In consideration whereof the Lessee hereby covenants, promises, and 
agrees with the Lessor as follows: The Lessee shall pay to the Lessor the 
several sums at the times and in the manner following, namely: 

(1) The sum of $ , being years' rental at 

$ per annum, based on acres, at the 

rate of cents per acre for the period from the 29th 

day of January, 1914, to the date hereof (the receipt whereof is 
hereby acknowledged). 

(2) An annual rental based as aforesaid amounting to S 

annually in advance on the day of January in each 
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and every year during the continuance of the licence hereby granted; 
provided that such annual rental is to he reduced in each year by 
the omission from its computation of six hundred and forty acres 
or any multiple thereof when the said six hundred and forty acres 
or multiple thereof has been logged in the preceding year as proved 
to the satisfaction of the Lessor, 

(3) For any saw timber cut or removed a sum per thousand feet, equiva¬ 
lent to the rental which would have been payable under’a special 
timber licence issued at the same date as the pulp # licence (15,000 
feet board measure being taken as the equivalent of one acre in 
computing the rental charge) in addition to the usual royalty. 

(4) All forest-protection dues as provided in the "Forest Act" and 

amendments, payable annually in advance on the '2!)tli day of 
January in each year during the life of tins contract, and such dues 
to be payable from the 29th day of January, 1914, tin' receipt 
of the first annual payments whereof is hereby 

acknowledged. 

(5) Royalties and the cost of scaling, payable as follows- 

(6) The cost of cruising incident to this contract, being the sum of 

$ 

(7) A sturnpage price as follows: per thousand feet board 

measure in respect of all species cut since the 291 h day of January, 
1914, and hereafter to be cut under the terms of this contract and 
such sturnpage price to be paid immediately upon receipt of account. 

And the Lessee further covenants, promises, and agrees to cut and re¬ 
move said timber in strict accordance with the following conditions and 
with all regulations and provisions governing timber sales in the “Forest 
Act" and amendments: 

(1) No timber will be removed from the sale area until it has been 
conspicuously marked with the following registered mark issued for 
this timber sale: “ 

(2) Stumps will be cut so as to cause the least practicable waste, and 

will not be cut higher than inches, except in unusual 

cases in the discretion of the officer of the Forest Branch in charge. 

(3) The following trees will be cut: 

(4) No timber will be manufactured or sold until it has been properly 
scaled, as provided in the “Forest Act” and amendments, and in 
accordance with the following special provisions: 

(5) All trees will be utilized to as low a diameter in the tops as practi¬ 

cable, so as to cause the least waste, and to the minimum diameter 
of inches when merchantable in the 

judgment of the officer of the Forest Branch in charge. 

(6) Merchantable trees designated in clause 3 which are left uncut, 
timber wasted in tops and stumps, trees left lodged in the process 
of felling, and any merchantable timber which is cut and not re¬ 
moved from any portion of the cutting area after logging on that 
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portion of the cutting urea is completed shall be scaled, measured, 
or counted as hereinbefore provided, and paid for as follows: 

(7) Brush will be disposed of as follows: 

(8) Provided that, the Lessee not being in default hereunder, the licence 
hereby granted is to be renewable yearly upon the payment of the 
annual rentals and forest-protection dues at the times and in the 
manner hereinbefore specified, for the term of thirty (30) years 
from January 29t.li, 1914, on which said date all rights of the Lessee 
hereunder shall absolutely terminate and any and all timber then 
eut from and lying on the said lands shall be and become the abso¬ 
lute property of the Lessor. 

(9) Provisions for fire protection: 

The Lessee agrees that the sum of $ , which accompanied 

tender for timber covered by this contract, shall be held until the com¬ 
pletion of the contract; and provided that the contract has been faithfully 
carried out to the satisfaction of the Lessor will be refunded; otherwise 
this amount will be subject, to such deductions as the Lessor may find 
necessary in order to carry out the full intent and provisions of this con¬ 
tract; or otherwise will be forfeited. 

Except as may otherwise be provided by any Statute or Order in Council 
that may from time to time be in force, all timber cut under this contract 
shall be used in this Province, or be manufactured in this Province into 
boards, lath, shingles, or other sawn lumber, to such an extent to be of 
use in the trades without further manufacturing, except in the case of piles, 
telegraph and telephone poles, ties, and crib timber, which may be exported 
under an Order in Council. 

The Lessee covenants with the Lessor that, he will not sublet, assign, 
transfer, set over, or in any way change the licence hereby granted, or any 
part thereof or interest therein, without the written consent of the Lessor 
first had and obtained. 

Provided that the Lessee in accepting this contract docs so on the ex¬ 
press understanding that no Chinese or Japanese shall be employed in 
connection therewith. 

The decision of the Minister of Lands will be final in the interpretation 
of any of the terms and conditions of this contract. 

The Forest Officer in charge, by giving notice to that effect in writing to 
the Lessee, or to the person in charge of logging operations upon the area, 
may suspend any logging operation conducted upon this area, should 
violation of any of the terms or conditions of this contract have occurred; 
and such violation shall render this contract liable to cancellation by the 
Minister of Lands. 

Provided further that the interest, rights, and privileges of the Lessee 
in the said hereditaments, tenements, and premises shall be construed as 
subject always to all the provisions of the “Forest Act” and amendments 
thereof. 
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In witness whereof the parties hereto have hereunto set their hands and 
seals the day and year first above written. 

Signed, sealed, and delivered onl 
behalf of the withm-named Lessor*, 
in the presence of— 

Signed, sealed, and delivered on 
behalf of the within-named Lessee 
in the presence of— 


[Seal.] 


[Smi..1 


(Lessee or Purchaser.) 


(Designation) 

TIMBER SALE AGREEMENT 

UNITED STATES DEPAItTMKNT OF AOIIICUI.TURE 

FOREST SERVICE 

Description of Timber.—1. 

(iorwe) (If rupiiitiiiTKliip, “We, and 

partner*, doing iiimme** under tile film inline mid style of ”) 

(If corporation, "A corpuiutlnu oigiinized and existing imdet file Ihivm of llie State (or 
Territoiy) of , having an ollice mid piinciind plme of liusmeaa at ") 

of., Stale of. hereby 

agree to purchase from an area of about.acres to be 

definitely designated on the ground by a Forest, officer prior to cutting, in 

(Give approximate locution and describe by relation to some well-known landmark, 

stream, etc. Give also legal subdivisions if surveyed, und nppioximute legal subdivision 
if unsurveyed.) 

within the.National Forest, at, the rate or rates, and in 

strict conformity with all and singular the requirements and conditions 
hereinafter set forth, all the dead timber standing or down and all the live 
timber marked or designated for cutting by a Forest officer, merchantable 
as hereinafter defined, for. 

(Name products to bo cut, sawlogs, ties, etc.) 

The estimated amount to be cut under the methods of marking described 
in section 5 is. 

(Give by species the quantity in proper unit of measure, state whether live or dead, and 


.. more or less. 

kind of matenul.) 

Payments.—2.do hereby, in consideration of the sale of this 

(I or wo.) 

timber to.promibe to pay to the.. 

(Me or us.) 

National Bank of.(United States depository), or 


such other depository or officer as shall hereafter be designated, to be 
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placed to the credit of the United States, for the timber at the following 
rates: 


(Per thousand feet b.m., cords, linear feet, etc.) 


Payments shall be made in advance installments of not less than 

.dollars ($.) and not more than 

dollars. .. (J.) each when called for 

by the Forest officer in charge, except just before the completion of the 
sale or a peridd when cutting operations are to be suspended for at least 

.months, when the amount of the payment shall be designated in 

writing by the Forest Supervisor, credit being given for the sums, if any, 
heretofore deposited with the said United States depository or officer in 
connection with this sale. 

Period of Contract.—3. Unless extension of time is granted, all timber 
shall be cut and removed and the requirements of this agreement satisfied 
on or before. Unless such amounts are 

(Date.) 

reduced in writing by the . at least . 

(Title of approving officer.) (Feet b. in., cords, etc.) 

shall be cut prior to .; at least . 

(Date.) (Feet b. m., cords, etc.) 

shall be cut prior to .; at least, . 

(Date.) (Feet b. in., cords, etc.) 

shall be cut prior to . 

(Date.) 

Title.—4. The title to all timber included in this agreement shall remain 
in the United States until it has been paid for, and scaled, measured, or 
counted, as herein provided. 

Timber upon valid claims and all timber to which there exists valid 
claim under contract with the Forest Service is exempted from this sale. 
Marking. —5. Live timber shall be marked for cutting as follows:. 

(Insert suitable provision so that the system of cutting and method of designation will be 
clear.) 


Any tree which in the judgment of the Forest officer contains one or 
more logs merchantable as hereinafter defined, and having a net total 
scale of .... per cent or more of the total volume of the tree, shall be 
considered merchantable under the terms of this agreement and may be 
marked or designated for cutting by the Forest officer. 

Logging. —6. As far as may be deemed necessary for the protection of 
National Forest interests, the plan of logging operations on the respective 
portions of the sale area shall be approved by the Forest officer in charge. 
When operations are begun on any natural logging area, the cutting on 
that area shall be fully completed to the satisfaction of the Forest officer 
in charge before cutting may begin on other areas, unless such cutting is 
authorized in writing with the requirement that cutting shall be completed 
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on the area left unfinished as soon as practicable. After decision in writing 
by the Forest officer in charge that the purchaser has complied satisfac¬ 
torily with the contract requirements as to specified areas, the purchaser 
shall not be requiredto do additional work on such areas. 

7. Any method of logging other than by means of. 

(I ml lent e whether hv hoises, donkey engines, etr,) 

may be employed only with the advance approval in writing of the Forest 
officer approving this agreement and under such conditions and restrictions 
as he may require. , 

8. All and only marked or designated live trees shall be cut. No tim¬ 
ber shall be cut until paid for, nor removed from the place or places agreed 
upon for scaling until scaled, measured, or counted by a Forest officer. 

9. No unnecessary damage shall be done to young growth or to trees left 
standing, and no trees will be left lodged in the process of felling. Un¬ 
marked or undcsignated trees which are badly damaged m logging shall 
be cut if required by the Forest, officer in charge. 

10. Unmarked or undcsignated live trees which are cut, or injured 
through carelessness, and marked or designated trees left uncut, shall bo 
paid for at double the current price for the class of material which they 
contain fixed in accordance with the terms of this agreement. 

Timber wasted in tops or stumps, marked or designated timber broken 
by careless felling, and any timber merchantable, according to the terms of 
this agreement, which is cut and not removed from any portion of the 
cutting area when operations on such portion are completed, or before this 
agreement expires or is otherwise terminated, shall be paid for at the cur¬ 
rent price for such material. 

The amounts herein specified shall be regarded as liquidated damages 
and may be waived in the discretion of the Forest officer in charge in 
accidental or exceptional cases which involve small amounts of material 
Any timber remaining on the sale area at the expiration or termination of 
this agreement., for which payment as herein specified has been made to 

the United States, may be removed within . months from such date 

of expiration. 

11. All cutting shall be done with a saw when practicable; stumps shall 
be cut so as to cause the least practicable waste, and not higher than 

. inches on the side adjacent to the highest ground, except in 

unusual cases when, in the discretion of the Forest officer in charge, this 
height is not considered practicable; all trees shall be utilized to as low a 
diameter in the tops as practicable and to a minimum diameter of when 
. inches .....,. 

(Specify different diameters for different apecira, if necessary.,' 

merchantable in the judgment of the Forest officer in charge. The log 
lengths shall be varied so as to secure the greatest possible utilization of 
merchantable material. 

Scaling and Merchantability.— 12. Material shall be piled or skidded 
for scaling, measurement, or count if required by the Forest officer in 
charge and in such manner as he shall direct. 

17 
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Sawlogs shall be scaled by the Scribner Decimal C log rule, at the small 
end on the average diameter inside bark taken to the nearest inch. 

(Insert methods of counting or measuring other products.) 


A 


13. The maximum scaling length of sawlogs shall be.feet; greater 

lengths will he scaled as two or more logs. Upon all logs . inches 


shall be allowed for trimming. Logs overrunning the specified trimming 
allowance shall be scaled not to exceed the next foot in length. 

14. All . logs are merchantable under the 

(Species.) 

terms of this agreement which are not less than .feet long, at least 

.inches in diameter inside bark at the small end, and after deductions 

for visible indications of defect scale.per cent of their gross scale; 

and logs of other species not less than .feet long, . inches in 

diameter inside bark at small end, and scaling . per cent of their 

gross scale; provided that . 

(Name defects for which deductions will not bo made in sculmg.) 

shall not be regarded as defects. 

Material unmerchantable on account of defects may be removed without 
charge in the discretion of the District Forester. 

Brush Disposal.—15. Slush shall be disposed as follows: . 


16. As far as practicable all branches of logging shall keep pace with one 
another, and in no instance shall brush disposal be allowed to fall behind 
cutting, except when the depth of snow or other adequate reason makes 
proper disposal impracticable, when the disposal of brush may, with the 
written consent of the Forest officer in charge, be postponed until condi¬ 
tions are more favorable. 

Fire Protection. —17. During the time that this agreement remains in 
force the purchaser shall independently do all in his power to prevent and 
suppress forest fires on the sale area and in its vicinity, and shall require 
his employees, contractors, and employees of contractors to do likewise. 
Unless prevented by circumstances over which he has no control, the pur¬ 
chaser shall place his employees, contractors, and employees of contractors 
at the disposal of any authorised Forest officer for the purpose of fighting 
forest fires, with the understanding that unless the fire-fighting services are 
rendered on the area embraced in this agreement or on adjacent areas 

(Descrihe by topographic features or legal subdivisions.) 


payment for such services shall be made at rates to be determined by the 
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Forest officer in charge, which rates shall not be less than the current rates 
of pay prevailing in the said National Forest for services of a similar 
character. Provided, That the maximum expenditure for fire lighting with¬ 
out remuneration in any one calendar year, at. rates of pay determined as 
above, shall not exceed $.; and further provided, that, if the pur¬ 

chaser, his employees, contractors, or employees of contractors are directly 
or indirectly responsible for the origin of the fire, no payment shall be 
made for services so rendered, nor shall the cost of such services be 
included in determining said maximum expenditure for any calendar year. 

It is further agreed that except in serious emergencies as determined by 
the Forest, bupervisor the purchaser shall not be required to furnish more 

than . mcn fo '' fighting fires outside of the area above specified, 

and that any employees furnished shall be relieved from fire fighting on 
such outside areas as soon as it is practicable for the Forest. Supervisor to 
obtain other labor adequate for the protection of the National Forest. 

Occupancy and Improvements.—18. The purchaser is authorized to 
build, on National Forest, land, sawmills, camps, railroads, roads, and other 
improvements necessary in the logging or the manufacturing of the timber 
included in this agreement: Provided, That, all such structures and im¬ 
provements shall be located and operated subject, to such regulation by 
the Forest officer in charge as may be necessary for the protection of 
National Forest interests. The continuance or operation of such improve¬ 
ments on National Forest land after this agreement, has terminated shall be 
subject to authorization by permit or easement under United States laws, 
and unless such authorization is secured all improvements not removed 
shall become the property of the United States at, the expiration of six 
months from the termination of this agreement,. 

19. All merchantable . 

timber used in the construction of buildings, roads, and other structures, 
necessary in connection with the cutting and removal of the timber covered 
by this agreement, shall be paid for at. the current rates for such material 
under this agreement. Merchantable material of other species, cull mate¬ 
rial, and unmerchantable tops of any species may be used for such purposes 
without charge and shall be left in place where used. 

20. Logging camps, mills, stables, and other structures, and the ground in 
their vicinity, shall be kept in a clean, sanitary condition, and rubbish 
shall be removed and burned or buried. When camps or other establish¬ 
ments are moved from one location to another or abandoned, all debris 
shall be burned or otherwise disposed of as the Forest officer in charge 
shall direct. 

21. All telephone lines and fences crossing the sale area shall be pro¬ 
tected as far as possible in logging operations and if injured shall be 
repaired immediately by the purchaser; all roads and trails traversing the 
sale area, whose maintenance or repair is considered necessary by the 
Forest officer in charge, shall be repaired or reconstructed if injured, and 
kept free from obstruction by logs, brush, or debris by the purchaser, as 
the Forest officer shall require. 
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Sawlogs shall be scaled by the Scribner Decimal C log rule, at the small 
end on the average diameter inside bark taken to the nearest inch. 

(Insert methods of counting or measuring other products.) 


A 


13. The maximum scaling length of sawlogs shall be.feet; greater 

lengths will he scaled as two or more logs. Upon all logs . inches 


shall be allowed for trimming. Logs overrunning the specified trimming 
allowance shall be scaled not to exceed the next foot in length. 

14. All . logs are merchantable under the 

(Species.) 

terms of this agreement which are not less than .feet long, at least 

.inches in diameter inside bark at the small end, and after deductions 

for visible indications of defect scale.per cent of their gross scale; 

and logs of other species not less than .feet long, . inches in 

diameter inside bark at small end, and scaling . per cent of their 

gross scale; provided that . 

(Name defects for which deductions will not bo made in sculmg.) 

shall not be regarded as defects. 

Material unmerchantable on account of defects may be removed without 
charge in the discretion of the District Forester. 

Brush Disposal.—15. Slush shall be disposed as follows: . 


16. As far as practicable all branches of logging shall keep pace with one 
another, and in no instance shall brush disposal be allowed to fall behind 
cutting, except when the depth of snow or other adequate reason makes 
proper disposal impracticable, when the disposal of brush may, with the 
written consent of the Forest officer in charge, be postponed until condi¬ 
tions are more favorable. 

Fire Protection.—17. During the time that this agreement remains in 
force the purchaser shall independently do all in his power to prevent and 
suppress forest fires on the sale area and in its vicinity, and shall require 
his employees, contractors, and employees of contractors to do likewise. 
Unless prevented by circumstances over which he has no control, the pur¬ 
chaser shall place his employees, contractors, and employees of contractors 
at the disposal of any authorised Forest officer for the purpose of fighting 
forest fires, with the understanding that unless the fire-fighting services are 
rendered on the area embraced in this agreement or on adjacent areas 

(Descrihe by topographic features or legal subdivisions.) 


payment for such services shall be made at rates to be determined by the 
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and none of its terms can be varied or modified except in writing by the 
Forest officer approving the agreement or his successor or superior officer, 
and in accordance with the regulations of the Secretary of Agriculture. 
No other Forest officer has been or will be given authority for this purpose. 

And as a further guarantee of a faithful performance of the conditions 
of this agreement . deliver herewith a bond m the sum of 

(I oi we.) 

. ($.). anil do further agree that 

all moneys paid tinder this agreement shall, upon failure on .*. 

( M v oi out.) 

part to fulfill all and singular the eonditions and requirements herein set 
forth, or made a part hereof, be retained by the United Stales to be 

applied us far as may be to the satisfaction of . obligations 

(Mv or mil.) 

assumed hereunder.do further agree that should the sureties 

(I or wo) 

on the bond delivered herewith or on any bond delivered hereafter ill 
connection with this sale become unsatisfactory to the officer approving 

this agreement.will within thirty days of receipt of demand 

(I or we.) 

furnish a new bond with sureties solvent and satisfactory to the approving 
officer. 

Signed in duplicate this.day of .191 

(Same dale as bond ) 

(Coiporale seal, if coiporation.) 


♦Witnesses: 


(Signal me of purchaser.) (See note.) 


(Signature of purolmser.) 


Approved at 


(Title.) 

., under the above conditions, 

191 


(SiKiiatiue of iippioviiig officer.) 


(Title.) 


* Signature of two witnesses required if sale is over $100. 

If contracting party is a copartnership, form of signature should be 
X Y Z Company, 

By John Doe, 

A Member oj Firm. 

If contracting party is a corporation, form of signature should be 
X Y Z Company, 

By John Dob, 

President (or other officer or agent), 
and the seal of the corporation must be impressed as indicated. 
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COST TABLES 

To facilitate calculations of the cost of growing timber, the following 
tables, which show the charges for land and stocking, taxes and protection 
by decades from 30 to 100 years, at various rates, are reproduced from 
“The Cost of Growing Timber,” written by R. S. Kellogg and E. A. Zeigler 
in 1909: 


Land and Stocking 


Original cost, 15 per acre 


Years 

Amount 
at 3 

per cent 

Amount 
at 4 

per cent 

Amount 

at 5 

per cent 

Amount 

at 0 

per cent 

Amount 
at 3 

per cent 

Amount 
at 4 

per cent 

Amount 
at 5 

per cent 

Amount 
at 0 

per cent 

80.. . 

$12.14 

$ 16 22 

$ 21 61 

$ 28.72 

$ 24 27 

$ 32 43 

$ 43 22 

$ 57.44 

40.. . 

16.31 

24 01 

35 20 

51 43 

32 62 

48 01 

70.40 

102.86 

50.. . 

21 92 

35 53 

57 34 

92 10 

43 84 

71.07 

114 67 

184.20 

60.. . 

29 46 

52 60 

93 40 

164 94 

58 92 

105 20 

186.79 

329 88 

70.. . 

39 69 

77 80 

152 13 

295.39 

79 18 

155 72 

304.26 

590 77 

80.... 

53 20 

115 25 

247 81 

528.99 

106 41 

230 50 

495.61 

1,067 99 

90.... 

71.50 

170 60 

403 65 

947 35 

143 01 

341 19 

807.30 

1,894.70 

100... 

00 00 

252 52 

657.51 

1,606 56 

102.19 

505.06 

1,315.01 

3,393.13 


Original cost, S10 per acre 


Original cost, 115 per acre 


Original cost, $20 per acre 


Years 


Amount 
at 3 

per cent 

Amount 
at 4 

per cent 

Amount 
at 5 

per cent 

Amount 

at 6 

per cent 

Amount 
at 3 

per cent 

Amount 

at 4 

per cent 

Amount 
at 5 

per cent 

Amount 
at 6 

per cent 

$ 30.41 

$ 48 65 

$ 64 83 

$ 80 15 

$ 48.55 

$ 64 87 

$ 86.44 

$ 114 87 

48 93 


105 00 

154.29 

05 24 

96.02 



65 70 

106 60 

172 01 


87 08 

142.13 

229.35 


88 37 

157 79 

280 19 

494.82 

117.83 

210 39 

373.68 

059.77 

118.77 

233 57 

460.40 

886 10 

158 36 

311 43 


1,181.54 

159.01 

345 75 

743 42 

1,580 98 

212 82 

HrTVrn 

991 23 

2,115 97 

214.51 

511 79 



286 01 

682 39 

1,014.61 

3,789.40 

288 28 

757.57 

1,972 52 


384 37 


2,030.02 

0,786.25 


30.. .. 

40.. . 

50.. .. 
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Amount at 3 per cent | 

| Amount at 4 per cent 


Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 


coat per 

coat per 

coat per 

cost per 

cost JMT 

cost per 

cost per 

coat per 


acre. 

acre, 

acre, 

acre, 

acre, 

ncre, 

arrc, 

.acre, 


10 cents 

15 cents 

20 cents 

25 cents 

10 cents 

15 cents 

20 cents, 

26 renta 

30.. 

* 4.78 

$ 7 14 

* 9 52 

t 11 80 

$ 5 01 

$ 8 41 

9 

9 11 22 

9 14 02 

40.. 

7 64 

■ IBM 

15 08 

18 85 

0 50 

14 25 

10 01 

23 76 

50.. 

11 28 


22 50 

28 20 

15 27 

22 00 

30 53 

38 17 

60.. 



32 01 

40 70 

23 80 

35 70 


50 50 

70... 



40 12 

57 05 

30 43 

54 04 

■ Id 

01 07 

80.. 


48 20 

04 27 


55 12 

82 00 

110 25 

137 81 

90 . 

44 33 

00 50 

88 07 

110 84 

82 80 

124 20 

106 00 

207 00 

100.. 

60 73 

01 00 

121 10 

151 82 

123 70 

185 04 

247 52 

300.41 


* If it is desired to compute the taxes at some late not Riven above, the amount nmy 
be obtained by using either the figures given in the table for protection or by combining 
them with those in this table. For example, the total tax at a rate of 10 cents for 00 
years at 3 per cent is equivalent to the total tux at 4 cents ($0 32 in the protection table) 
plus the total tax at 15 cents ($24.40 in the tax table), or $30.98. 


Amount at 5 per cent 

Amount at 6 per cent 


Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Years 

cost per 

cost per 

cost per 

cost per 

cost per 

cost per 

cost per 

cost per 

acre, 

acre, 

acre. 

acre, 

acre. 

acre. 

acre, 

acre. 


10 cents 

15 cents 

20 cents 

25 cents 

10 cents 

15 cents 

20 cents 

25 cents 

30.... 

9 0.64 

9 9.97 

9 13 29 

9 16 01 

S 7 91 

$ 11 86 

9 15 81 

9 19 76 

40.... 

12.08 

18 12 

24 16 

30 20 

15 48 

23 21 

30.06 

38.09 

50.... 

20 03 

31 40 

41 87 

52 34 

29 03 

43 55 

58 07 

72 58 

60.... 

35.30 

53 04 

70 72 

88 40 

53 31 

70 97 

100 03 

133 28 

70.... 

58.85 

88 28 

117 71 

147 13 

96 80 

145 10 

103 60 

241 99 

80... 

97 12 

145.68 

104 25 

242 81 

174 66 

262 00 

340 33 

430 06 

B0 5. . 

150.46 

239 10 

318 92 

398 05 

314.12 

471 17 

628 23 

785.29 

100... 

261.00 

301 50 

522 01 

652 51 

503 85 

845 78 

1,127 71 

1.409.64 
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Administration and Protection 


Amount at 3 per cent 


Amount at 4 per oent 



Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 


coat 

cost 

cost 

cost 

cost 

cost 

cost 

cost 



cost 

cost 

Yrs. 

per 

per 

per 

per 

per 

per 

per 

per 



per 

per 


acre, 

. acre, 

acre. 

acre, 

acre. 

acre, 

acre, 

acre, 



acre, 

acre, 


1 cent 

2 cents 

3 cents 

4 cents 

5 cents 

6 cents 

1 cent 

2 cents 


4 cents 

5 cents 

6 cents 

30 

$0.48 

$0 95 

$1.43 

$1.90 

$2.38 

$2 85 


$1.12 

$1.68 

$2.24 

$2.80 

$3 37 

40 


1 51 

2 26 

3 02 

3 77 

4.52 


1.90 

2 85 

3.80 

4.75 


60 

1 13 

2.26 

3 38 

4 51 


6.77 

1.53 

3 05 

4 68 

6.11 

7.63 


60 

1.63 

3 26 


6 52 

8 15 

9.78 

2 38 

4 76 

7 14 

9 52 

11.90 

14.28 

70 

2.31 

4.61 

6.92 

9 22 

11 53 

13.84 

3.64 

7.29 

ms 

14 57 

18.21 

21.86 

80 

3.21 

8.43 


12 85 

bbsiph 

19.28 

6 51 


16 54 

22.05 

27 56 


90 

4.43 

8.87 

13.30 

17.73 

22.17 

EEJ 

8 28 

16.56 

24 84 

33.12 

CEj 

49.68 

100 

6.07 

12.15 

18.22 

24 20 

30 36 

36 44 

12.38 

24.75 

37.13 

49.50 

61.88 

74 26 


Amount at 5 per cent 


Amount at 6 per cent 



Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Yearly 

Y early 

Yearly 

Yoarly 

Yearly 


cost 

cost 

cost 

cost 

cost 

cost 

cost 

cost 

cost 

cost 

cost 

cost 

Yrs. 

per 

per 

per 

per 

per 

per 

per 

per 

per 

per 

per 

per 


acre, 

acre, 

acre, 

acre, 

acre, 

acre, 

acre, 

acre, 

acre, 

acre, 

acre, 

acre, 


1 cent 

2 cents 

3 cents 

4 cents 

5 cents 

6 cents 

1 cent 

2 cents 

3 cents 

4 cents 

5 cents 

6 cents 

30 

$0.66 

$1.33 

*1.W 

*2 86 

$3 32 



$1.58 

$2.37 

$3.16 

$3.95 

$4.74 

40 

1.21 

2.42 

3.62 

4.83 

•v 

7 25 


aflflil 

4 64 

6 19 

7.74 

9.29 

50 


4.19 


8.37 

■Wifi 

12.56 


5.81 

8.71 

11.61 

14.52 

17.42 

60 

3.54 

7.07 


14.14 

17.68 

21.22 

5.33 

10 66 

15.99 

21.33 

26.66 

31.99 

70 

5 89 

11.77 

17.66 

23.54 

29.43 

35 31 

9 68 


29 04 

38.72 

mV.K'M 


80 


19.42 

29.14 

38 85 

48.56 

58.27 

17.47 

34 93 


69.87 

87.33 


90 

15.95 

31.89 

47.84 

63.78 

79.73 


31.41 

62 82 

94.23 

125.65 

157.06 

188.47 

100 

26.10 











338.31 


































APPEXDIX 


265 


PULPING PROPERTIES OF SOME WOODS 

Some of the data upon the properties and pulp yields of the principal 
American woods, Riven in detail on page 99, are lure summarized for ready 
reference. It must be Ixirnc in mind, however, that the relative values of 
the various woods cannot be determined from these figures alone. Strength, 
color and bleaching properties may be more important than anything here 
shown. 






Yioltl per 

-1- 

100(11. ft. 

Species 

Filler 

length 

Wt. per 
cu. ft. 

— 

— 

— 

.. - 




Mooli. 

Sulphite 

Soda 

Sulphate 


(mm.) 

lb. 

ib. 

Ib. 

a,. 

Ib. 

Alder, red. . 

1 2 

28 



1,100 


Ash, white.. 

1 2 

34 


1,530 

1,350 


Aspen. 

1 () 

23 

2,170 

1,030 

1,080 


Aspen, largetooth. 

1 1 

22 

2,170 

1,000 

1,000 


Basswood. . 

1 l 

21 



1,020 


Beech. 

1 1 

30 



1,530 


Birch, paper. 

1 2 

34 

3,000 

1,500 

1,350 


yellow 

1 5 

34 


1,590 

1,300 


Boxcldcr. . . 


30 



1,300 


Buckeye... 


21 


940 

940 


Butternut. 

1 2 

22 


1,000 

1,000 


Catalpa... 


31 


1,390 

1,340 


Cedar, incense .... 

2 0 

23 


920 


950 

Port Orford. 

3 0 

20 


1,150 


900 

red. 

2 8 

27 


1,300 


1,000 

Southern white 

2 1 

20 


1,000 


780 

Western red 

3 8 

19 


830 


830 

Cottonwood. 

1 3 

2.3 

2,180 

1,035 

1,030 


Cucumlier . 

I 3 

27 


1,250 

1,200 


Cypress.... 

3 3 

27 


1,100 


1,350 

Douglas fir. 

4 4 

28 


1,200 


1,178 

Elm, cork. 

1 3 

36 


1,020 

1,020 


slippery. . . . 

1 7 

30 



1,200 


white. 

1.6 

27 



1,080 


Fir, alpine. 


21 

2,070 

1,010 


1,050 

balsam. 

2 7 

21 

1,910 

<170 


1,010 

grand. 

3.2 

23 

1,950 

980 


1,140 



22 

1,920 

1,010 


1,080 



23 

1,915 

1,080 


1,150 

silver. 


22 

1,870 

1,000 


1,100 

white. 

3.5 

22 

2,010 

950 


1,100 















266 


J 


PULPWOOD AND WOOD PULP 


Species 

Fiber 

length 

Wt. per 
cu. ft. 

7 

Yield per 100 cu. ft. 

Mech. 

Sulphite 

Soda 

Sulphate 

' 

(mm.) 

lb. 

lb. 

lb. 

lb. 

lb. 


1 7 

30 

2,610 





1 6 

27 


1,190 



tupelo. 

1.6 

29 


1,160 



Hackberry. 

1 1 

30 


1,300 





30 


1.290 


1,260 


3 0 

24 

2,030 




Western . 

2.7 

23 

2,160 



1,100 

Hickory, mockemut.. 

1.4 

40 


1,680 



Larch, Western.... 

2.6 

28 

2,100 

1,200 

. 

1,290 



41 


1,970 



Magnolia, sweet.. 

1.3 

39 


1,680 



Oak, red. 

1.5 

35 


1,600 



white. . . 

1.5 

37 


1,600 



Maple, red. 

0.8 

30 


1,450 



sugar. 


35 


1,540 



Palmetto, cabbage.. 


23 


1,400 



Pine, cuban... 


37 




HU 

jack.. 

2 5 

24 

2,130 



BO 

limber. 


23 





loblolly... 

3 0 

30 

2,450 

1,140 


BO 

lodgepole. 

2 3 

24 

2,140 



BO 

longleaf... 

3 7 

34 


1,840 


BO 

Norway . 

3.7 

27 


1,230 



pinon... 

2.0 

31 


1,330 



pitch. 


29 


1,250 


1,430 

pond.. . 


31 


1,360 


1,400 



29 




1,220 

Scotch .. 


37 




1,600 

Pine, scrub. 

2.8 

26 


1,000 


1,250 

shortleaf. 

3.7 

31 




1,450 


4 1 

23 


Ril 


1,150 

Western yellow 

3.6 

24 

2,060 

1,130 


1,100 

white 

3.8 

22 

1,890 

1,210 


1,100 

Poplar, balsam. 

1.0 

26 


1,300 




5 5 

23 


1,100 

. 

950 


0.9 

26 



h!7I 
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Species 

Fiber 

length 

W t. per 
cu. ft. 

Mcch 


(mm.) 

lb. 

ib. 

Spruce black. 

2 0 

23 


blue. 

2 S 

23 


Englemann.. 

3 0 

21 

2,100 

Norway. 




red. 

3 7 

24 

2,400 

Sitka. 

3 5 

24 

2,040 

white. 

2 8 

24 

2,400 

Sycamore. 

1 7 

29 


Tamarack. 

2 0 

31 


Tuliptree. 

1 8 

20 


Willow, black. 

0 8 

21 



longlcaf 


Yucca 























INDEX 


A 

Alder, red, properties of, !)9 
Annual timber out, decrease, 174 
Ash, white, properties of, 99 
Aspen, largetooth, properties of, 100 
Aspen, properties of, 100 

B 

Balsam fir, 9, 21, 23, 87, 89, 91, 110, 
193 

Bark beetle, 192 
Basswood, properties of, 101 
Birch, properties of, 102 
Birch, paper, properties of, 102 
yellow, properties of, 102 
Blight, chestnut., 191 
Box elder, properties of, 103 
British Columbia, forest resources of, 
160-164 

Buckeye, properties of, 103 
Budworm, 157-159, 189, 192, 193 
Butternut, properties of, 104 

C 

Canada, consumption of pulpwood, 
92, 94 

estimated timber supply, 152, 154 
exports of pulp, 45, 47 
land surface, 153 
merchantable timber, 154 
paper mills, magnitude of, 13 
policies recommended, 214 
prairie provinces, 10C) 
public ownership, 170 
pulpwood production, 69, 71, 73, 74 
soda pulp, 37 

total pulpwood resources of, 155 
total pulpwood used, 9 


Canada, water power, 22 
woodpulp in, 40 * 

Cajs' Breton Island, 159 
Catalpa, projiertles of, 104 
Cedar, incense, proport ies of, 104 
l’ort Orford, proper! ies of, 105 
properties of, 105 

Southern white, properties of, 100 
Western red, properties of, 106 
Chestnut, disappearance of, 191 
Conversion factors, 02 
Cord, French, 01 
measurement, 00 
shrinkage, 01 

Cost tables, timlier growing, 202 
Cottonwood, pro|»erties of, 100 
Crocker, Alvali, 19 
Cucumber, properties of, 107 
Cypress, pro|K'rties of, 107 

D 

Douglas fir, 151, 102 
pro|ierties of, 108 
Doyle rule, 59 

E 

Kim, cork, properties of, 108 
slippery, properties of, 108 
white, properties of, 109 

F 

Kir, alpine, properties of, 109 
balsam, properties of, 1 It) 
grand, properties of, 110 
Noble, properties of, 110 
red, pro|>ertics of, 111 
silver, properties of, 111 
white, properties of, 112 
Fire protection, cost, 195 
269 



270 


INDEX 


Forest and woodland, in United 
States, 138 

British Columbia Coast, 162 
central hardwood, 141 
conservation committee, recom¬ 
mendations, 211-214 
fires, J 77, 191, 208 
damage, 143, 144, 145 
prevention, 207 

National, development of, 168 
Northern, 140 

ownership, Federal distribution, 
167 

in Canada, 170 
Pacific, 145 

Products Laboratory, pulpwood 
testa, 97 
regions, 137-146 
Rocky Mountain, 143 
Southern, 140 

survey and working plans, Quebec, 
247-250 

Forestry, Canadian policies, 214 
chance for, 177 
cost of, 194 
Federal policies, 209 
hazards of, 191 
methods of, 184 

National economy, problem, 202 
need for, 173 

Quebec government order, 187 
State policies, 211 
where it should begin, 179 
working plans, 185 
Forests, depletion of, 137 
inventory of needed, 207 
National, 142 

G 

Groundwood, 17 
cords consumed, 79, 80 
imports into United States, 228 
mills, capacity of, 19, 21 
uses of, 23, 25 

Gum, black, properties of, 112 
red, properties of, 112 
Tupelo, properties of, 113 


H 

Hackbcrry, properties of, 113 
Hardwoods, cost of, 92, 94 
present stand, 149 
Hemlock, 87, 91, 152 
Carolina, properties of, 114 
Eastern, properties of, 114 
Western, 162 
properties of, 114 

Hickory, mockernut, properties of, 115 

I 

Interest rates, 197 

J 

Japan, exports to, 49 

K 

Kraft (see Sulphate pulp), 39 

L 

Labrador, 159 

Lake States, annual consumption, 182 
average production, 182 
estimated stand, 182 
importations from Canada, 182 
Land surface, classification of, in 
Canada, 153 
values, 195 
Larch saw-fly, 191 
Western, properties of, 115 
Locust, properties of, 116 
Logging, 53 
British Columbia, 57 
Pacific coast, 57 
railroad, 55 

transportation of pulpwood, 55 
working capital, 57 
Log scales, 58 

M 

Magnolia, sweet, properties of, 116 
Maple, red, properties of, 116 
sugar, properties of, 117 



INDEX 


271 


Mechanical process (see Ground- 
wood), 17 

Mexico, timber, 164 
Moisture, percentage of, 63 
“Muskeg” growth, 164 

N 

National economy, 202 
forests, creation of, 
development of, 168 
timber sale form, 255-261 
policy, outline, 200-211 
New Brunswick, forest resources, 158 
New York State, forestry practice, 
180, 181 

wood import, 181 

New Zealand, definition of forestry, 
175 

Newfoundland, forest resources, 150 
News print, first in Canada, 19 
composition of, 25 
in United States and Canada, 24 
mill cost of, 13 
production, 26 

North America, total timlier, 164 
Nova Scotia, forest resources, 159 

O 

Oak, red, properties of, 117 
white, properties of, 118 
Ontario, forest resources, 158 

P 

Pacific coast future development of, 
146 

public ownership, 169 
pulpwood used, 83 
Palmetto, cabbage, properties of, 118 
Paper and pulp in North America, 6 
consumption of, 12, 14, 15 
first, 4 

in North America, 49 
magnitude of the American in¬ 
dustry, 11 
papyrus, 4 


Paper, quantity materials, 1919, 11 
rag, 4 

raw materials used in manufacture 
of, in United States, 223 
Paper-making, application of 

power, 5 

growth of, 7 f 

processes, 16 
mechanical, 17 
soda, 34 
sulphate, 39 
sulphite, 27 

Paper-mills, first United States, 5 
Papyrus, 4 
Pino, first used, 89 
licctles, 192 

Cuban, properties of, 118 
jack, pro|K>rties of, 119 
limlier, properties of, 120 
loblolly, properties of, 120 
properties of, 120 
longleaf, properties of, 121 
Norway, rial, properties of, 122 
pinon, properties of, 122 
pitch, properties of, 123 
pond, properties of, 123 
sand, properties of, 123 
Scotch, properties of, 124 
scrub, properties of, 125 
shortleaf, properties of, 125 
sugar, properties of, 125 
Western yellow, properties of, 125 
white, decrease of stand, 181 
properties of, 126 
Poplar, 87, 90, 91 
balsam, properties of. 120 
Public Lands, distribution of, 167 
ownership, Canada, 170 
European countries, 184 
United States, 169 

Pulp and paper, industry in Canada, 
13, 234 

industry in United States, 10, 223 
Pulp industry, rated capacity, 18 
Pulping properties of woods, 266, 267 
Pulpwood, average cost, 91-96 
Canadian exports of, 69, 74 
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INDEX 


l’ulpwood, comparative consumption, 
75 

coats of, in United States and 
Canada, 91, 94 
processes in Canada, 70-80 
quantities, Canada, 80, 87 
quantities used by regions in 
United States, 81-85 
consumption in Canada, by species, 
92, 237 ' 

in United States by species, 90, 
232 

defects in, 05 
grades, 05 
measurement of, 00 
principal s|>ecies used in Canada, 
92 

in United States, 90 
properties of woods, summarized, 
260, 267 

poplar, balsam, 120 
requirements, 9 
total resources of Canada, 155 
used by processes, ehart of, 76, 78 
used in Canada, by provinces, 237 
used in Mexico, 104 
used in United States, by processes, 
231 

used in United States and Canada, 
67-91, 230, 233 

value of exports from Canada, 73, 
238 

Pulpwoods, forest service data, 97- 
133 

laboratory tests of, 97 
total consumption, United States 
and Canada, 9, 77 

0 

Quebec, forest resources of, 156-158 
log rule, 60 , 

‘ R 

Records, preservation of, 3 
Redwood, properties of, 127 


- S 

Sassafras, properties of, 127 
Sealing device, automatic, 63 
Soda process, 34-39 
cords consumed, 231, 235 
pulp, mills, cost of, 37 
location of, 37 
species used, 38 
uses of, 35 

Softwoods, present stand of, in the 
United States, 150 
in Canada, 152 

Species, used for pulp, 87-91, 232, 
237 

Spruce, 9, 88, 89, 91 
black, properties of, 128 
blue, properties of, 128 
Kngelnmnn, properties of, 128 
Norway, properties of, 129 
Sitka, properties of, 129 
white, properties of, 130 
State forest preserves, 168, 169 
Sulphate process, 39 
cords consumed, 78-81, 231, 236 
imports into United States, 48, 
230 

mills, cost of, 41 
location of, 41 
species used, 42 
Sulphite mills, capacity of, 29 
process, 27 

cords consumed, 78, 79, 231, 236 
pulp, imports into United States, 
46, 229 

market value, 33 
mills, cost of, 34 
producing countries, 31 
species used, 31 
uses of, 34 

Sycamore, properties of, 130 

T 

Tamarack, properties of, 130 
Taxes, timber, 195 
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Timber, annual growth required, i 7S 
cost to grow crop, 194 
cut in New England, 180 
in New York State, 181 
destructive insects, 192 
growing, cost tables, 202 
hardwoods, present stand of, in 
the United States, 149 
in Canada, 152 
in Mexico, 104 
North America, 104 
land values, 195 
present cut of, 173 
stand, 173 

stand of in Canada, 152 
sale, Canadian contract, samples 
of, 251-255 

United States agreements, 
samples of, 255-201 
saw, present stand of, 
in the Uniter! States, 148 
in Canada, 152 
shortage, 165 

softwoods, present stand of, in the 
United States, 150 
in Canada, 152 

stand of merchantable size in 
Canada, 154 

supply program, essentials in, 205 
taxes, 195 

virgin, in the United States, 177 
Timlrerland, public ownership, reasons 
for, 205 

statutory, British Columbia, 101 
Tulip tree, yellow poplar, properties 
of, 131 


U 

United States, iui|>orts of pulp, 40, 
48, 228-230 

W 

Water power, Canada, 22 , 

Wdlow, black, properties of, fill 
longleaf, pro|>ertios of, 131 
Wood pulp, Canadian exjiorls of, 17, 
238 

consumption in United States, 43, 
221 ) 

consumption in Canada, 45, 230 
imports, into the United States, 
44, 227 

in United States, 225 
industry, 9 

in United States, rated capacity, 
224 

in Canada, rated capacity, 235 
produced anil exported in Cnnudu, 
40, 230 

production in Canada, 30, 235 
in United States, 30, 224 
value of exports from Canada, 47, 
238 

Working plans, necessity for, 185 
Working plans, in the Adirondaeks, 
186, 239 

in British Columbia, 189, 252 

in Qucliee, 187, 247 

in the National Forests, 190, 255 ' 

Y 

Yucca, properties of, 133 
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